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HWH»#©«H] 

iriasfs i (onmtmmm 1 ©=RW*MH«4©nawiWB 

* 1 RO'JfS ZOA'J7>ii ;HB*s^4E-r & £ . BU IB 

» i Rtftg 2 ©'•? -J r * % ;hb©4>& < £ y 

friaig i j&vm 2 ©mfiBfH5c sra©^ a 7z&wm 
$n/c£#. buibvn-u $;ni*ij^§TWtcWMt3n 
ttmmicmfcm'ptfz. txm&m.m&&&. l . tuiais i 
Ro'ss 2 ©sn^g&s-r s nsc 

[ it mm 2 ] it mm i ett©3£«ft£»te * t > -c . 
twain i R^2©^*«fj^*safficc^Rg3n-cc^ 

B5fB#lS!>*»2©mS^. TJUS-^AXSTA-S- 
3 A££a>6&-£ C £*^m£-r£¥*»{*3iSK. 
[lf*S3 ] lf*3i 1 IBi8©^tt^SKteOT. 

>V> 7, * #|SJ-©¥i*f*S1S±K:jg*g3 *x"C t> S C £ * 
^£TS*«(*Sg. 

[if>JSS4] PN«££ftTrm 2 ©^i»m 
>^^^*5|5)-©^ftSS±Ci:imt83*i-CC^^i* 

¥»»s^«B5tc aw fmmz&i&Ltcik, m i 

K"C-*IR«*. BUiB¥*»tt*fe*uS&Ct& 1 ©Tttifttt 

j$£ . -en-enm^KffM-r i ©isi . 

-xm.W-t<<cmiRvm2<DwinB*:. mm^^^^m. 
m±icm 3 ©p8psu£ . buib* i <D*¥5Mmm±.icm 4 

Rt>'!H5©§flP8l3£. ^n^'*xBfiSTSm2©Xg£ > 

Sft^BS^^sv y a >Ji**!iiLfca. «rae»2 © 
mnzmms&m&f y a »Bfc® i fss©w«ir 

8S»rr4£fttt:. iwiSffn. ^3R0^4©PSPgB©BU 

iB^i^Si' y 3 >»khi2 ^ts©wW3sJjn-rs?& 

3©XH£. 

851B^*SS'> 'J 3 >Jl#©f& 1 2 3*?S3{© 

£. 

wiaaMfea^y 3>a ; &ff^©^*c/^-->^L/ 

r. |«EJ(!l7iS»4©HIP»afcC) t «:c*i6©«HO» 
IBlMMI±£fflria*ttAl' a >H*2S# 3 tt. iwiaSfc 
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5 ©rapwRiy [ c©jgiH©BtriB*ft*8K±©iriB^^Si' 
w?-x v ^(ci i? fnaar 5 omn^noym^m i ©* 

tttMHtt& x 9 * > y b~c N£* 1 OTIMMHtKBK 

ia»*»«f i>m 5 ©xg £ . 

aWfefeif «c«GX*« t/fc'< y T ^ fJWlRCl^lBJitBf 
S«#^f-i></l/t, friB^17^M^4©lsP 

SB©fjia^isi%^ y a >B±{cfjtB^^ y %}i>m*ft 

10 U^^m®S^2©mffi=& > fflBW 5 ©PUPgtHCBtlB 

*vT***m&fto mwafflu »#» 6 * * « i ©^a 

-€-*i-e*lJ&K-r45&6©X«£. 4Wl/. 
«IB^6©Xgtc*jt,>rB?IB^' y 7^1 2)vm%M&-?& 
IBK. BirgBm5©PIPS»«J©mi©^F*6«J««Lh{C«fll 

[if ^ji 5 ] if mm4 iBis©¥^(*^s©ss^*a«c 

S?iB*5©Xg©ft*3'3fC. 

20 tna*HM3' y a >m^m^(ommc 

■C. MIBlll7!iMII4©glPSI5afeiy : K:cn6©^H©Bli 

KiftiiM±R:m^«eai/ y a >@*^??3 -s. hhibis 

5 ©BHPp«SH©lfliBl6»J£i:«CBtffi^a^ *J a >H 
«Hff3tt-. «fB3»5-©MP»©SWE*ISft^-ya>» 

BfltBlg 5 ©Xfi©ftt> 0 CC > 

30 mm&m&i' v 3>i^©«^^-^> 

T. BMlB»17!)M»4©ma5MWCCiT.6©^ffl©H5 
BlftWfcJiCClHB*e»i'y3>JB*«»3*. SlfiEm 

bohprh jmoivEtfiitiUiKMe^ifiav y a >n 
^»#3 wmm 5 onniiscoine^isA^ y a >m 

£«{c, BglB^ttS^ U a »<-x 

» ^tcj: o tfriB^5 ©P3PSRrt©Hlria^ l ©TWWffii* 

£ x v?>itLXmiZm 1 <Z>7tt4MRi«iDCc|nifft«j^ 

JS-T 5 ©Xti^WTS C £ 

©»ii*« D 

40 [i»*H7] i»*JB4 7^M6©l,^n*>fciB«©^ 

1513*4 ©X!i£ BtriB* 5 ©Xff ©«!#* Atlf^t . 
lifB* 5 ©IBOfcJcaWMM ©XS=S:tf 5 C £ ZttWi 

£ r **»*«■©«»**. 

c mum 8 ] p n a-r m \ s 0*0 2 ©wtsm 

> *j * * &m-<D¥.m&mtii± tc s®k 3 ti-c t » s 
50 mo^mm^Vi^muabx . wfiaau^^^ii^s 
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.tec-****, mm^mwmmmmcm 1 oxmm 
-*«*±cci& 1 ©papas*, mmm 1 © *tmmm± 

{C»2KO*fB3©MPaiS£. ^ti-eti»^-r-5»2©i 
Hi. 

Ifli. 

OTBMBAS'y a>»*Bf3e©««*CA5r-i>^L/ 10 

3 ©B?agi5&t>- c ©BB©«rEiftitM±©tti&HSA3' 

wc-i v ?HC <fc 0 BfllB^ 3 ©P§PSi5f*?©BMlB^ 1 ©^F 
JOMtttfcx 9 ?LXmZ&m 1 ©^WVMWMENc 

NEMUiW a >»*©* 2 »«£©**«»*»» 1/ 
3!&5©Xgi. 

4 ©WOW*. flWBau**«*LhK:*5©WP»*. 

•eti-etuj* /s-r 6 ©is i . 

je©«jtt«:-' , «f-->f «rsBSnacH»2©iiP 
w©«nE*«»j"; 3>e±K85ffi^yr> *u\,m*ft 
l x nm&mmfr & & sx s 9 * &mRvm 2 ©m@ 

*. 8ir^375M05©PSPg|JK|(riB/<yT^d»^S«: 

aui'fsm. **ve*m&*i-<&*7©ie&, *w 
u 

Wffim7©ig{ctet,>rfriB-'f u 7* *>vmzmm?z 
rkc. b«ib^3 ©pgpsprt©^ 1 ©7ttf»««Lhtc*m 
3 *» &tn&rt y r y * jm#»w«ifc»Wft s ft * J; 5 
tctsci «8ik£ r 5¥^(*^g©»{)S*iSo 

B?iB»4©Ig©f^*>0K. 

ME#tta&"J a>»*3fje©*«K:^5t-i>^0 40 
T, buIBIS 1 R^f 2 ©MattttCftC Cti&©AH©fltr 

RBi6iMit±tc«r^MFAv y 3 >m*m& 3 # . buib^ 
3 vmimmmvmmmmi.icmfc&te&i' y a >e 
* . Atrial 3 ©MPff©iNiB$iga£<' y a >d 
*w*r ssm oii^wrj c 

^H©S3it^a o 

[ w^g? i o ] mmm 8 mwzmmsmfamxxm 

milBM 4 ©x*I©tt ft 0 K . 
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r. mMzm i 2 ©HPaafewc ctiF><omm<Dm 
i2ife8ae±{c«riB^tes-> y a >@£gi??3 -e. mibst 
3 ©Maw jaB©inreBiiiMi±(cinaB^iSA^ y a >n 

*»S3tt. WBB*3©HP8ltottE3H6AS' '.*=»>■ 
*i*t5t*tc. jWB^ISft^ya^B©*-^-^ 

9 ^tc j: o i?iB^3 ©nnwA©me9 1 ©w»swi 

£x 9 ^LTilglBSP 1 ©34&ft«]*&BiCC|!!Iffi*JE? 
fiJE-T 4» 4 OIg*Wt S C 4 4^ t * £¥eS<*£Sg 
©SS&^ft. 

[Ifc&B 11] P N^^^tf 1 sy*2®«i 
7>i>x$ *SR-©^tt»«± CcfitK 3 tit (, » £ ¥i» 

«*a©«jB#arc*o-c. 

^p^s^^ffitc=i u ^ zmmzmis. Lieut, m i asm 
ffl©Wft«KRWKaaia lx . iaai/? »«iasos 
k-<-^««i*. m&¥m<#£m.wmizm i ©tnw« 

-x«WLh(c»l©WP»«, WTIBJII 1 ©7W4MWU: 
K»2©WPffl*. ^n^tlffjR£-r.2>»2©Xfi<i:. 

s/y 3>s^E{c02^m^©^«? ; &mfin-r^m3© 

«WE*is*^y 3>fliiJ©*2*^©w»*iaRL 
r. m&^-xtmmmic* s » wria^ i © 

WE^ttftfy 3>»*Bf3e©»«K:^f 
T. BflfBU? 1 RCrtH 2 ©WPaafeOTC C*i6©HH©W 
!B«filUR±«:])irfB^tSA^ y >»*8Bff3 *. HufB^ 
1 © WiB5$l«(±©m 3 ©HPflS^liK7£««MB©n 

ammm± Kffls&ti&f y a >s*js#3 mm 5 © 

Igi. 

OTiBlftSBI%af?Wtci^*ur. ateflu©7»tifMM 
±ic^3©gaPSH*. i9IB-<-^«WLh«:J(l4©WP» 

wiBauf *«*J:tcjii5©iio»*. -en-en^ 

Ji£-r-5»6©Ifg<!:. 

ffi©»KK:/<*-->yLT. WiB»iR0 £ m2©pgp 
SP©WiE^ISA*> 'J a >B±<cWSE/< 'J7> f^mzft 
L r t?ilB#M)l*> 6 ft Sx 5 9 £ Sfi&Rtf^ 2 ©fiS 
*. iWBB37iSB5©WP»K:«E-'<yry*Ji'«* 
^L"Ci«E*«JB*»6tt*»l©««. ^-XHfiS&tf 

^ui-fii*, -en-en^TS^7©xfi<t. 
nfiejfi7©xg{ctei,>TBffiB.Ky r> zfrmzmm-tz 

I^CC. imejUS ©PBPBPW©^ 1 ©^F*«W«^LhKiiS 

umm i 2 ] imm 1 1 ia*s©*is(*iig©»ii^ 
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msm 4 <djm t mum 5 (oxmomm * xnwz x . 

[0 00 1 ] 

«Jft*ffi«:«Q, Wfc?**-if»:/ir-r*-F (Ze 

ner Zap Diode) 5 h 7>y^ 

[0 00 2] 

*.tfS i (->Uz3>) StRaffite^SSft/cNPN'W 

tiXV- F (Cathode; fffib) V&BL&Ts- F 
(Anode ; Mft) Sffii l/-Cffit>£(D3&s— 8$Wr* 

C<Dtc&>> ^x^-tf v7'#J*- Ktt, NPN 20 

5Cff»-T sci # * ~> /Co 
[0 00 3] CO^x^-lf F£ h 

*?<9?#4*- F«ttWSt» (zener zappi 
ng) 3tt£C£fc:j:-3-C. *V-KSf-7/-FS 

[0 0 04] C(D^*^— tf YW&mm* 
<DSt>-XMZ, :&©<£5cc#*6ftTi>& 0 HIJ^ * 30 

CCDjgfSL/cA 1 <hS iSSCDS i i#jgj£L,r, 

> f#s i s«sffitc^jsssns. 40 
[oooB] ic^-e, fi^cD^v^-^ i c {wmm 

c^<f^t^/c 0 fir, ccD/^»;r^^;u<b b 
hftMHciw&A i is i osiE*jq«W'r4te* 

[000 6] feTFC^ &MBMfC't U Zjm&zm 
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C"C\ 03 1-033 ttS£*©¥««:^a©» 1 <D$Si§ 
^*SS9irSfc8&OIglirafEL H3 4ttB3 3KS* 

-r?**— tf y^m*- F<D—mttm* 035-0 
[0007] <se*©»i©itj6*ffi) 5t-r, pisi 

4 1 affile: N* ai«2«>ii*JSI4 2S^J53EL3t« % N 
^^Vt;H4 3gf*»6PSS i««4 1 &CjiT£P 

^f^ + Vi^Jf 4 3I»6N + Sffi«>ii*B4 2CC 
^TSaU^ffitttLfljON* > (Plug 

I n) 4 5^Mt^ 0 
[000 8]^^T, NPN^V^7h7>^^g 
«©NfflriU**««4 3 agkWty 7#J 

WSraJRWteKSPLT:, PI^-^t«4 6ai PI^ 
*E»tiMt4 6 b ±ZZti?tiBf&?6£*< ( c, P* 

77F-c-^ii4 7aiP t mv^y b^¥smmm4 
7 b i^^n^nMi, mitsps?Kwi«4 6 

bROT* S^77 h7Kttff«4 7 b*6tt*7^- 
F««i4 8 4MtS 0 

[0009] , SMWc»il4 9 ^iSl/c 

fft k »ltJ«4 9 4jB9?ffJtCx^^>^|»*L/ k PS^- 
«4 6 al, P* i^77K-^4 7ai, 
N + I77^>45± 4 Pffl*»»*M4 6b±. K. 

c;p* i^77 F^W4 7b±(c, 

0 4r*ab/cf^, Pa^-^f«4 6aL N* M^^ 
^>4 5± 4 RtfP 4 6 b±©HP»© 
*ISfi^ ? Ja>15 0 5C«* A s + 4iltRWCcjiA*r 
Si^tCC, P + S^77 F<-^«4 7 aJiRtfPl 
4 6b ±L<Dffin$m&t£iki' V zi >H 5 0 K 
m«BF a * *aW?WCcaEA-T4 (03 l#JR) . 
[00 10]^ **SS->U 3>B5 03^6 As 
<BHR> R^B (H*) iJaRStirr. PI<-Xg« 
4 6a*I(CN f Sx?^{B«5 1a«:, N + 
^^>45^ECCN + ^l/^^3>^^hi^52 
4. Pffi^««j««4 6 bftB&CN* g?^F*««jffiftl|^6 
tt*#y- K««5 1 b*. P + M^^^ F^-xi^ 

4 7a^ffifCP^ S^-^3>^^h^ (0^-T) 
4. P + 1^7 h ^HHH4 7 b«Bcr> - Fa 

>** Haw* (BffiW) **n-e n^-r^o 
[ooin^t, *is»vy3>jB5o*Bfjeo* 



(5) 

7 

t&C/>-#-~>yD"r. N f 5?X3 ■:/ £^$5 1 a±. 
P* 3*^7 h-^-X3Iigi4 7 a±, N* SJnu^ri 
hf^5 2±. #V-F«*S5 1b±. R!>'T^ 

©JSB©*6ilSM4 9±tC. ?M^>'i3>I5 0a, 5 
Ob. 50c, 50d. 5 0 e£gJ#;*-liS (03 2# 

[0012] ^Ut?. Sft^BtcmtiT i ON3&>6ft 

x>f LT, N' §?X3 v**®MZ> 1 a±tt^|£J|i>y 
n>JI5 0 aRt>V%'i;y^^;Hg5 4 5 : /)-i v -rA 1 
Ii*6*Sx5^ii5 5a^ P* mif=yv V< 
-*«*4 7 a±cc^|g H ^^«;3»i5 0 bSovN*«;r 

55b*. N* SinU* £ =j>^ ? h«M5 2±K£IS 
Si/!i3>15 0 cSOV-tyr^ #JWf 5 4*:A-L>TA 

f^5 lb ±«c£teH-> 'J3>15 0d ROVn' y y A £ >i> 
@5 4*ftLX A 1 &£JSJI*> 6 & £ * V - Km&5 5 20 
d£. F$Iigc4 8©P* V YWmiffl&4 

7 b ±GC^*£iH-> y 3 >» 5 0 e SO''* V7j(& )\/M 5 
4 5r/M>TA 1 S#S)|4^)kS7^- FS1E5 5 e 

*. -etx-etiffM-rs. 

[0 0 1 3] C©<fcMtl,-t\ /*yTV*JUfl*Jg©X5 
9 » Stiff. ^-XS«6g|J. SC^3U^$SffiS|JcD^-C 
K^&H.S-' y 3 >@ 5 0 a . 5 0 b. 5 0c#t&fii5ft 
toeNPN/W*-? f"7>t?X£A<!:|aJD< ^'JT 

{*g«LLt£«liS 3 n¥#ftga?:flfSt & ( H 3 3 # 30 

[0014] CCt, 13 3CCSrf '.Vcc^-lF <y -794 
FBtCfcOT, T^- FMJ3H 8©P' 1^7 h 
4 7 b±©P3PSBRtfC©MB©J&liU&4 9 
±tC*j«S^*$^>y n>®5 0 e<D^t-r©M«. fife© 
N f fix 5 >^fl^5 1 a±©PaPgPS^C(D^H©^ 
5 9 ±KfeW5^^S^ 'J n >i 6 0 aOftt^ 
fifKWcS). ^©— gUI£^:ia-C*.SIg|3 4(C7n 

f^^c. p* ^.tf =7 -y YT-mm^mAi ht.7 y-Y 

mm 6 5 ei©W«C^eE-r-5>' ,{, >'r^5?;H15 4««{i 40 
- KtSM5 1 b V- Km@5 5 d £©lffl(C7>&t S 

^•yT>»jna544>. 034ic^-r^<kiii««c. {j 

[0015] (S£*©Sfr2©83j£#i£> 5fT. ±!2fi£* 
©^l©Sij§*a©ti^illI««i:L-C. PSSiI1S4 

HHHKN* fiSfej2 ! #Jf4 2£flMU Nfixf** 
~> + )im4 3*j£gSti\ Pl7-fVU->3>444 

K«WiK«^«WSiKtC. Nfiil 50 
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i!)ji*(14 2±©Nfixt-3?*^i>;l/Jg4 3£NfiriU 
?$Si43aiL, nU^flXUJLJB©!^ m??? 
J>4 5ZBf8,??>. -?-L/T. NS3U^$i«i43a 
SiiNIifj!*-/t;H4 3^1K, P19/<-X& 
M46ai P5a^l«®lSl«l4 6 b tZ^tl'etlBmir & 
iftCC. P* i^^h^I^TaiP' 1^7 

7 h^fi^iJi!i4 7 b i^-^^nML. Eftghrsp 

&ftt8MHtt4 6 bSC/P* MPv? h^*«^«{4 7 

[0016] fctvr. »tfc£ffl&C*fc!fJg4 9 %WL?c 
«. C©tfiiliM4 9£i§!RWtCX ^>:?|&£bT. P 
fi^-X«i$4 6 aiRtfPfi^tiB&flWU 6 b±tc^ 

ij3>15 04i«b /cf£. C <D&&Bfr y 3 >J1 5 0 
£ffitcW*.«A s* ^ttATS (03 5#flg). 

[0017] -x^x. zmihis 'J3>i5 o zmfcom 

WCA*-~>^L<-C. PS3^-^ii4 6a±RC?P 
fi^l«WHi«4 6 b±©&P8nSP3f*JHcC #X6©SB© 
«H#l8i4 9±tC. ^*S^>y3»15 0a, 5 0d£$S 
Ctl6O*fe B B i"j3>i5 0 a. 50 d 
*e.As?:i:fS3#t, Pi^-^W4 6aaHCN 

* Ii5 5 ^^5 1 a*. PSPF««J««4 6 bSlffi 
KN' ffi^«*IBJ**»6ft**V-KIW*5 1 b£. ^ 

n-en^jsrs (I3 6#d . 

m£LX. P* fi^t?7 h<-^W4 7 a±. N* m 

77^-04 51. syp- s? ^-5 7 t^mmm* 7 

<DBmC'<f-~>ifLX. N f lx> -yZtmS 1 a 
itc^lSSi^y n>®5 0 a&Efxy T> >JHi 5 4 4 
^ttA I Mlld^ftSi 5 ^SI5 5 a 4, P 

* 1^7 h-^-X^4 7a±tC^'yr^^;HS5 4 
ZftLXA 1^^MB*»6^.5^-X^g5 5b«r, N 
f §3-7"5^-r>4 5±K:/N*yT^^Jl/J15 4?:/M/-CA 

^5 i b±(c^jg^^y 3>@5 o ds^tyrvdfji' 

S5 4%/fl/tA 1 »^)SJB*>6%€>*V- FSS55 5 
d*. 7^-F$W!H8©P' I^7h^«tglsS4 
7 b ±tC^ISS'> y 3 >@ 5 0 e TBlXfrt V7 *%>\>m'o 
4^LtA l^JPI)1^6)i3:ST-/-FSS5 5e 

[ooi9] c©J:^{ci/-c. Ayr^ff ;u»jS©*s 

fflStlt^-SNPN/N'-r^-^ A£|sJi;< 

OSiI«4 l±«:il«£3n¥^^lg*fP»!f S (0 
3 7#M) . 
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[0 0 2 0] CC-C. 03 lt£.mT "J 7 24 

KBtC*jC>t> T^-F^4 8©P* i^77h 
^^HHH 7 biCDPBPgPfcfcW^g^ti. ffe©N* 
Si 5 -j 1 a±©Pj§PSBRt>*C©JSH©*fcli|g 

5 9±&cfcW5£*S,§|^y n>JS6 o a©>i-ria^i 
t^U ^©— §|3^0-C*.5.03 8(C^-TJ: 

^ic. p* ii'?? h*M<vsffi.m47 btrs- b'mm 

6 5 e iCDraiC^at-r^^y *;UJI5 4 «{it#ij— 
11*3(5 1 b £#V- FSffi5 5 d £©K«:/l-ft-r S^* <) 10 

[0 02 1 ] 

FB*5|bj-©s iS«4 i_h«:2ii£;sftTi> 

g«c fe^ x . ^Biastc yr^j jh§ 3 ft s 

£. h5>y^^A©K)iimc*i^-C|H|B? 

*k A 1 &£IS*Pe>fc£#V- F^S5 5 dW7^- 
K*@5 5 ei S i S«4 l«®i©KCcm{iT i O 20 
N© «t 5 fciggifc j££JR#> hts.Z>J**)T s*$ ;m 5 4 
S^—fcJRJ9* &o-tto£-r£C £&Cfc£„ C©/cfe, 
Fmfli5 5d-r/- FS«5 5 eRSfCiSSf?© 

iS^'-rrx^rEnflnrscitcto s@g|3#©)8B? t, a 

1 iS i S«4 1©S i i^jSt&S-tf-CA 
h*^RST-5it,5^, *f v~? *(-<*- F©K« 
JS&©y#-XA#ffl«3ft&£t,>5F4a#i£G/c,, * 
fc> C©/c*{C. »«®»»©*> (ON) ®5xfit*Hi 

[0 0 22] -ec-T*«W«, ±JB«l»£**#"CttS 30 
tltci>(DX-$>K> . ^JPiiBi^CC^-yT^^^^Sfflb 

#«iBsi/*©«ji3W**ji«ij- -s c £ * a mt ts. 

[0 02 3] 

[i$ig%j}?&^- &*:&©#©] ±ias^$*> &cr<&&t 
B^c^^^flw^R^©8ss^:c j: r^fiSS ft 

W^«igi«c-eft-eft^-rs0isafm2©«s<!:* 40 

t*^-c. si i ©mffi £ m i oTPmmm t ©paso-si 

2 onmtm ©****?««£ ©ra^ft-eftsi i 

t^Si 2 ©^< y r y Z)ime>'ptsi < £ 4>— #©^' 
jUi^^efjfcsSMfb^ftfcaBif^WLrtet). f&iK 
2 ©mfisraK0TS©ji^' ^ t *#Epjjn;* ftfc £ £ . 
✓<y zfrmtimmmicmmitsti-rcmmcmmktp 
&£.cxm&w&&ft£.v> miRz?m2o>mmzmm 

?i>7 -Y h*S0fi)E3ftSc£*!f$8t£-r6 <) 50 
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[oo24]c©j:5 (cit i K.%z>¥.mvmm<<c*s 
<,vc«, #y- fsskc^t ^- f«®&&ts? i 

SI 2 ©m@ £ P NJHa'Sr&TSI 1 RtfSI 2 ©^Rsfi^fSigS 

±©flBK*ft*ftW*owi»jS&«*»<E.tts*ii i Rum 

2<DJt'JTJ2 frm&ft&f Z'^VTSZ JHfjg© V * 

ry # jui©4>& < £ #© a y 5? ^i/Ji*J^^f*j 

K««{b3ft;fcgj?T£Wl/Tt>SC £{C<£0. SI 1 Rtf 
^©W&fiiftCiffSWO^VT^EPfaLfcJS^ C 

©^* y r y tuvmwmmmimmitz ntcmmtcmmtt) 

^-ftte{$5#s&tt j: <o&m*ffim?z><&ffit¥m#Mm 
t&fcfcbxm i so i: ti2 (DmmMzmm+z&mLtc 

v ^ilS^ftTLt, tf v F© 

K®^*&7!)5^atcJ5:S£itfi:. fflf^*S^©*>Jg5tfil 
*HSJEtt 4>©£%€>. 

[002 5] ^cfc, ±IBI»*S 1 ie*£©*«#S^«:*i 
i^T . si i acF» 2 ©^^iiS#«Wt ft-c t» 
^*^<*»®*s s i mmv& <o . m 1 so'm 2 ©m«*i 

A 1X«A l^#^efe^C£dsa*bC^ C©«^. 

si 1 Rum 2 (Dnmsi tcmnftoM'* -it* ^epad l . 

S«S^**s^ UAJRCC. -e-ftic^^ "&JNtcc J; fj * 1 s 

^SI2©««B«:«R£-rSA 1 AS^MKig^l,. C©^fi? 
b/c A 1 £S iI»S i £*i,SlDUT > SllRi^SI2 

©msra^^-r&A 1 7 a ^ > h*ss i stsaiHfc 

S^tC^3ft-S.C£KA«c^,, 

[0026] */t, ±iai**ii 1 ieiS©*2Si*3ggK*j 

^3ftS4>©-C«%< . t^^.ii-'-'V*"-^ h7>^* 

c©*§^. M-f!j<-^ h^>y^^©^BIiS^fe 
^yry$;p»jg£ftoTi,»s*i. c©^v*'-^ 
>^^dr{c*jw<b^' y *^»«J^3rfi<)«:Wie^fc3ft 

tctm * m l x t >z> &m* * i > fc*. />* y r y * jm* ® 
**©^t6**fc-r. 

[0027] if^W4«:^-s^^a©$siii* 
PNS^4%TSIlSa { SI2©^;*i6^^?:Wr 
S^*^— yy^VJ*- F£^-fsJ<-5 
^lal-©#^Stg±KMiS3 ftrt> S*#^g©ss 

Uc&, m lmnm^HMimiRmimmLx . 

^^M^affiK-c-^^^, ^f*S^WCSIl© 
^6^«=&*ft^ft^-rSSIl©IfI£ > 

siiRi>'si2©pfipgu4 > ziui>zmw±i<cm3<Dffln 

3P5r. SH©^W ! il«J^±^4SCJtSl5©gapSP ; &-e- 

ft-enff^-rssi2©xg£ s iMi(c^^y3 
>® =&*t« L.fc^> SI 2 ©rePS|S©£*6&-> y a >■«: 



f) 
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m i m^.m<D^m9=kmmt^> t . mi . ft 3 so 
ft4 (D^ngpcD^iiss^ y =j 2 ««^©^*e% 
^jjo-rsmaoxigi^ ^Hi-"; a>ii+©fti3i 

ISi, ^ISI^y :3>)i£i^£©ff2tKCC^#-->^ 
LT\ ftl75Mft4©PHPg|$&a £ fCCft6©jgn©*fi*S 
«LfcK:^IS«5/y3>JB*38Rr3tt. ft 5 ©ggpgp&tf 

c©SH©i»»J8±©^*ss^ y 3 >Jt*im*-r si* 

iC. CO^M^'Ja^O^-^-i'? 9ft5 
©BgPSIiF*3©ft 1 (D^FMSMIM* * y * > 9 LT . Ill 
©^i«l»M^M{C|HgP4JfMf Sft 5 ©Igi . »<* 

MK^$-->yiti 1 7!rMft4©P{JPg|5©£-*S.fl 

^ v =i > n ±tc a y Tj*%ji'M%:frL> x&mm& e>ft s 

J. 5 aUi'^lSSyf 2©1 

£&.2>ft i oiii-en-rnMi-sfeoigi^w 
u s«iBft6©xSfc*jc»r^'yT>*;HS?:ita-rs 
i^fc . m 5 ©MPgurt©ft i ©**WMisS±fti§»3 ft 

[0 02 8] C©J: 5 CC«*II4 tC^£¥>£<*ISg©t3 

®^««:fct,>Ttt. siri©^if*$miitfc©s&5©gapgs 
so*c©^h©^k±©^*ss^ y 3>i%iits 

ft 5 ©P8psuf*j©ft i <D^m»mmz x-y^>^oxm 
i <DTM®mm$micw$fi*:Jtm-?z> c i k <* k> . c © 
ft5©^psi5{c*jw.2)e^«, mmmcomz icwsmm 

ft ^©illttfc^-t'-N'yT^.'WI* 
tf^ v -y it&mit h x . ft 5 ©npgi5i*3©ft i (o^mm 

[002 9] C©/^. U/x^-lf -Y*- K©ft 
1 SO'ft 2 ©SM^iSfmW©j£^W T X^EPttl L/fc*§ 
C ©M U7^f ;U@*iM§f WK*tt{ 1 3 ft/c®0r«: 

<*stgi urft i soft 2 ©m«ira*^-r s 7 
^ h^jssn-s., s£-3-c. ^'jT^*;u«js© 
><-f#-5 h7>yx*©^yrl4£iS&i,-3-^ 

^— !f»^jr-<4— F©fiS«Mi»3&^^-cSffi«S*8t^© 
[ 0 0 3 0 ] M^4(Cff*4^MNW®K£# 

mc is t > x «, ^- * sw<& jfcBS-r * xfi(c *sc > x m B$ 
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(eft 1 ©^*4^!$£ffSfi£u 155 *n*&*mi&?z 
j:mc*s\.>xmmicm2o^mmz : &f&i>. iv? 

^^©mSSB©^*SS-> y =1 >M?r-'^ - - > 9* si 
Stc*jt»-ri^ffi!f(cft5©p§P6|3F , g©ft 1 ©^Fl«^^a 
ffiKKJg|S£ffMU />* y 7^ £ >i>mzftux&mmfrt> 

tez^-zmmmzmm? ttmitk^xmrnicm 1 a 

i^ft 2 ©S®£0>£-r ftl©*ffiiftl©^F 

10 ©*>i6tAffi#i£5t& tf V*¥4*~ Yifi, s. 

f€rff«f 5®£*©SJj*Xli{<:M^iffc^Xli*ii 
flDTS C <!: ft < . H-0*«»»tR±K:iar^WJCf¥«3 

[0 03 1 ] Sfc, if«5ICiS*i»«g©il^ 
ffil*. ±IBW*«4{C^S¥«{*iSg©l!jg^ffi{c*i«,» 

t, «iBft5©xn©«t)0{c. ^*§^,~>y ^>m*m 
fc<D&mcj-i*-~>i?vx. mmmm4(Dmn^ 

3tt ft5©gapgpsH©^M±(c^*ss^y3>ii 
*«#3ti-, ft5©Hpgp©^iss>'y3»i*^7fe-r 
Sft 5 ©ig^wts C £ 

[0032] C©J: 5 (C|f*II5 tc^s^»^g©S 

jg^^cfe^-cii^ ft 1 <Dimmmm±(om 5 ©mpsb 

^H©iei»JBth(c^*SS^ y 3 >H*^#3 i±S ift 
K. ft5©glPgl3©^*SS^y=»>ll?:^^SC£CC 
£9. C©ft5©PSPgB(cfe-W.5S^W > ite^M©J¥3 
(c0-*g^i/ y n »i©^3 *3)tat> -z>tch(Otrj:-o Xtk<D 
30 PIPgPCCiJWS^«fc'3fe^:#< ft^fcfe. f&DXtidC 

*$^r^*y r^^jm^S^SK. <fe©pgpgp«ctet,^ 

xmttftj: XT' ? -?'*> />* t' t 5 *^ 6ti -5—*. ft 5 (Dm 
Pg|Ht:f3t,>T&i*f-* ^^*U iS&MitLX, ft5© 

^pgPF«?©ft 1 ©^FiW^*S±K«a3n/c^' y ^ 
^cDAyrtt^sS^u-^-^. y*i*-~ifvi'jt<4*-- k 

©K^*S*^S-Cfflt«M*S«©* >Jgtt«lA53c«ft* 

40 [ 0 0 3 3 ] 5 K«fc£¥i!H*£Sg©$¥jfc£ 

•^c*jt>r«, •^-xM^^^fiK-rsxiMtcijt^'Cl^Bf 
tcft 1 07N«HH««^ISL. is? ^^*ff$fiSTS 
XliCC*i^riiI^cft2©^e®lfflfe^?:^)Sb, X5 7 

*^©mffigB©^*£ B ^^ y ^ >b*^ - * > y-r SI 
moo^x mmicm 5 ©eap§]5MiH©iift^-h:c^iiigs 

t/'jn^I^Sti, 'IVY* ^^Jt^L-C^BH 
^6 ft S^ -X^ffi^^Jf^f S XgfCteC » r I5^«cft 
\T&V%2<Dm%Zfel8&Z>tmz.. ftl©Sffi£ftl 

©^«^^£©ra(c^-r s^' y t ^ z^mzmmm 

50 {CSmL-CO*. C©fcifO. ±IB»*Ii4©»^<tl3l 
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y T y * >Hf >£©;f W - h 5 > y * * 4 ffiST S ft 

*cDSSJixg{cf6i6iffc«cxii4iiJjn-rs c tft < . 

[00341 S&, W#^6tt«*¥SSf*g>g©$£fc£ 

r> iiasaffisoxfi©^*}^ &mM,isV3>m%m 

s -a- . s& 5 o^ngppffl©ite^)8±cc &r a a > n 

5i««c. c©3HSflf y ^ >g©tf - - x * ?cc <fc 
yS&5©PiJPg|Srt©S& 1 ©5RW^«4x ^>^U-C 

[oo35] c©«t ^ tcii^6 icfazmmtbrnmoM 

jS*ffitC*JU-C«. ^l©^WI^±©*5©gSPg|5 

^H©imiitjg±(c^^>y3»i*^#3-ti-. *$5© 

gaPSI5©^if£^> 'J a>JB*l»*"r*ift«:. c©^*s 
Hv- y a >m<D*-si-3. v ?K. «fc OKI 5 ©PBPgPrt© 
IS 1 ©^*«^*S€:i Q7tt8riKtt$ 
ffitc GDgg £ Mfc? & c L ic J: <o . C ©SB 5 ©MPgBK te 
ttSimti, «c^»ft2/ y 3 >Ji©JP3 4 

P3SP©gii3*i]!]a*>o/c*>©4&oT, ffe©PSPSPK*sW 
SSM.fcD < 0:4. b#>6. C©M5©gSDgBCC 
*jw ±ieif^4 X« 5 ©JS^<t O J?CC A 

f£©xfi&c*st>r^*y r^^iim^^th 
momnmcto^xgrn ft* f- * u t^*# 
^n-s— -ft. m5<DmnsMcin.>-ciz?,7- •> 7ftni> ? 
wm<t i> x . m 5 ©iapgp^©m i «wFW*MWftLK: 
Jtfltstifc'i y r> *;wittJ~iB§i*s4X«5 ©*§£ 

©^'^#-■5 h^>y^5f©^*y rft^stsuoo. > 

x* — y ,^^^^-- K©ffiS«^*s±iBW^JI4X« 
[0 03 6] $/c> W^6K&£#agtt^g©|£g# 
XffiC*j^TRB${C^2©^ft^?rff^L > 15? 

»^©sfiBgB©^*s^,'> y n > jg # - - > y-r si 

is<) =i>g^|?3H±Siit«: > ^5©i^PS|5F*i©^l 
©^*fi^««t^EKEJg|5^»fiSL/. WT**Mm±1\ 

h xsmmfr h ft s ^ - mm? & x@{c*$ t > 
©h«b£* i <D*mmmm±<Dffli;cft&-r s^y t> * 
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4©«i££iB]is&c > tufm^s-ciniiSH^o^^ 

i?. -c-^, 3U>7*©g.f|gg|5K^^>y =j>H£ 

* £fE$?-f S£e*©SSjgX?i(cfsj 6ff fc^XH^iMl^ 
5 C <!: ft < , H^¥*ftS*Lb(cPtl9ft tcftH 3 ti 
5. 

[0 0 37] ftte, ±IBIf^W4 - 6 CC(^5^^g 
OW6*tttC*Jt»'r. H?)iB»4©X*i4B«ia»5©Xg 
10 ©JH#£A*ie*-C. ^5©XH©^Km4©Xg5rtf 
■»tf»J:l,>. IP^, $ti«2/!J 3>H3&^©^f}jKtSt 
*tf t>. 15;- ^ 2 ©^i|sfi®l^?r0lS Lfc^ 

y n >Jl*^©^«!g)fe«ft*?f t». 15 7 f ^^si 
2©^*6^1«i?:^fiSL-ri<fct,^ C©i#^6, ±fBIS 
*^4 ©W^<!:|g«©^ffl?:IIT4o 
[00 38] ifcfc, l»*J18 CC»5^f*^g©«^ 

p n m&zft-rm i scx^ 2 <D^mmmm^-r 
mum-Ob o-c, *«ft«««iBK3 i>i>zmmzBf8, 

^*€^«t?r^ti^nffM-r5^1©Xg£. Sft^Bi 
M 1 ©HPSI5*. m 1 ©^*fi^«JUt±fC^ 2 RO'03 © 

mg&£*4>eft^j&-r5f&2©xii£. s^scc^ 
ite^^y^xi^iiab/c^ ^^^y3>n^BDtc 

y=i>!i?:BiT^©ff^c^^-->yur > sisys 

2 ©g§PS|136!>-{c c ti6©AB<0«ttftJRJb{c»liA3/ 'J 
3>®^^#3^ ^3©PBPg|5SO'£:©^H©»#K 

y n >»©*->>%•- x ^K<t 15 m3 ©ggpgurt©^ 1 

©WW4x ?>^LtI 1 ©^N€^^«ffi{c 

Hgti^^-rsm4©x!i4 > ^*ss^y3»i*©^ 

* . m 1 ©^*e«j«««ffi{c» 2 ©^^®^% 
40 -5-n-eftjfi^-rss&5©xg£. ^^afRtfjKi^* 

L-r. -<-^^«(±K|g4©PBPgB*. 3U**^Jg&± 

(cUBopgngp^-en^ti^Tssiecxiii. 
^ffitcia^itab/c^' y r ^ n ^m&z^mmtm&o 

mVtlC'-il>-~-l'>7LX. ^lS^2©PflPg|5©^*S 

S^y 3>iiK/t'jr^ ^^jf*/M>-c^s@*>6ft 

Siv>fliMl2©SS4, H375S^5©HP 

sec ^ >)7J*)im*ftL x&mmfr ^?>mi<Dm 

7©xai*WL/> HUf3*7©Xg(CM>rAyT>^ 

50 ;m*na-rs^c > ^3©gfpgPF*?©»i ©^jami 



15 

[0 03 9] C<D£ 5 KW*II8 tC^S*af!{*«g©S 

ji#&«:*$i,>-ctt> m©*^isiis±©f&3©Biipa$ 
s& 3 (omnmftcom i ©^f^mus* i^>i/L/t$ 

1 <DT-¥imM^immt l cm^B^ Z> C t IC J: D . C © 
83©HPSMC*sWS8^«. ^^©ilSfCDaSU©^! 
3 rt*J)tl*> -**:&©£ ^o-Cffe©P§pgP^*iW-5.|R:MJ; 0 

ft ^©xg«cfet>r^y7^*^H% 

^3©l3Pg|»i:*jCi-c«^^^^ 
U ? s?#SWt u . IS 3 ©igpgprt©^ 1 <££FK8>« 

©fiS^&#^ j§-ce5;$$i*&f£© * > tStrttf^Sft ¥ 
[0 040] *fc. M*Jl8K&£¥«&3§g©g^;fr 

**ii»©#is*f y 3 -> f -r sxgfc 

*jt^-c^^fc03©wpg|jrt©^ i (D^mmmmmmK. 

2©m«E*^T^<t^C. ^l©«flg<!:^l©^e!^ 

t#* i ©wfcrt-frr * a r > * ;m =&s^f W(c«^b 

*>nmmc<Dfr$>i&ii l f 3 »a l x ^ *> >u * 
— 7 h ^ >yx ^*f^is^ss£*©isisxii{ci5je.«ffc 

&XH*il»rr £ C £ & < . ^-©¥ig{*«S±Ccn?!fc5f 

[0041] ttc, mmmQicm^mwrnrntomm^ 

HulB^4©xg©f^t>0K: % ^tes^y -i^m&m 
3 it. IB 3 ©BBPS»g|H©^B±ic^*g B ^-> y 3>Ji 

*K#3-tt. ^fso^pgjjc^svj^xi^^-r 

4 ©x«£*-r S C i «1$tK it" 
[0 04 2] C©J: 5 KW*S9 {CtfcS¥>S<*$ia©S3 

it^tc*ii»r «. s& i (D^tmm.w±.<Dm 3 ©pgpsu 
sH©^fa±cc^j*svj 3 >s*ga?3 #5 

<fc<3 . C©^3©S3PSPfC*jW.£,l3M«. lfefflg©J¥3 
lZ&t£iki<'V 3 >g©J9 3 *Sflnt> ofc 4,© £ % -o Tffe© 

Bapa»c*$w£©g«fc y < fcifc*. '&<DJLmc 
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xmtff & -fx u » y*s»6ni.-^, 3 ©ga 

psisrt©^ 1 (o^mmm±icmmstitc^ vtj** 
mitmffitmcmmitsrz. m-?x. ±feit^3a8©^ 

©/<';rtt=S:SS«L/oo, •j^t-ir?^*- k© 
fis*^*s*^s-cfi5«)s^©* >«tt«3&»S3ett*« 

10 [0 04 3]*fc, 9 ttfli.5¥5g{*i£g©i«jfi# 

^OCfcC^-ca. -^-X«g^4^-r4XfMtC*JVi-C|H|B# 

jc^ 1 (Dw-w&imm^m.h, ^ ««*ji5jstr s 
xmt.cte^xm&ft l cm2<DTMmmMt:Bi&L, u 7 
^megp©^*s^> y =j >Ji* y-rsxnK 
t>^TiaiB${c^3©egpg|jjsH©«SiSK±K^*g^> y 
=i>JlJ&^3-ti. ^yryjrjm*^i/-c#BiM*6. 

^•S^-^^fiBl?*^fi!c-r^X|i(C*St>r|BjB#(C» 1 R 
Vf2©li?:if^t4iS(C, »l©mSiHl©^ 

*fi^^i©ratc/Mi-r y t ^ * *i*i»fttK* 
20 )g{kLTt,^„ c©fcto. ±iBIS^8©»^i|Sl» 
tc. «$^*S*«^-CiK«St8g©^>tS!nfii*s^5E^ 

ci%<, |5j-©¥^<*S®±fc|^B#0!j{cf¥K3ns o 
[0044] *?C. IS*31 1 0 (C#^*#f*^g©»^ 
±fBlS^8tc^-S*ii(*^ig©SS^a«:*j 
t»T. H!fiB^4©Xg©^:*)y(C. ^ B ->'J3>@4 
mfe(D&ViiC'*5i~-~>tfLX, miRD t 02©PaPSP 

30 afeoic c n p>©SH©^M±tc:^tea^ y 3 >®*^ 
»3©msu^iH©iia!»JS-ttc^i»g H ^>y3> 

®*J»??3-a-. ^3©P3Pg|5©^«SS'>y=i>ll«:|^5fe 
•r S ifttc, ^fe^-> y 3 >B©*-^*-x y ?KJ: y 

^ 3 <omn^<om 1 ©t^mjs* x7^>-^u-cig 

[0045] co j: >j iamm 1 0 <,cmz¥m#$im<D 
mmjj-mcte^xix, m 1 <o^mmmm±(ow 3 ©^p 

40 ©pgpgpc^^ya^ii^^-rstJttc, c©^ 

©» 1 o^tmmmzx- v?->ifLxm 1 ©^*$^« 
*fflKia» j fe*j*ric4tcj:i3. c<Dm3<omamc 
*jW -se^ti, ^S©^3«c^*£ B ^-> y 3 >©©J13 

<bH3e©ggS*5ftlfc>^/ct©<!: -^rflfe©ggPSi50CtiW 

-5©^<ty 4>^#<^-5fc*, ^©xg(c*j^-c^-yr 
j*)imzmM?zm. momnmas^xmm^ 
v?i3rtv>vv>tmht\z>-ii> m3<omnmc*s^x 
it*?-? 7J3Ji v ~j xttmt v. ma (offluzmom 1 
50 (D^m^mm^icmm^titu-i « 7^ d»;ns«±iBi«* 
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zm&biL «f -j^-rt- k©©e«ui*&# 

[0 04 6] * fc. i o icmz^mftmmomm 
^fficcfc-^-cw. ^-*^£^j£ir£X?itc*i(,vrp| 

mm i ©^tjWEt^j&u nmm^m-r 
zjLmictoi,>xfflmcm2<D^mmmwztimL, xs 

v £mggp©£-*§||^ V n >H4/>- *-->i/t 10 
y a >|g£»# 3 S& 3 ©Pf PS&|*}©ffl 1 © 

x&mm& h # % ^ - * ns3?£ jf^-r s i» r 
mifi&mtev * 1—y y f*j. x = •> 

5 > £ £fpSST Stfefc©M®Xfi&cM6Srft:ftX*I 

[0047] s/c, if^a 1 1 icfozmB&mmvwim 
p n«£* fc-m i 0 2 (D^mwimm* m 

1 ©B8P3B*. m 1 <D7K<ft«WLktc* 2 ©PBP35 

^ti^nmrnt &m 2 ©xiii . a^Etc^n^ 
^©^F*«!B!)*^?jn-r£03©xgi. ^nifli/'ja> 

Jt*©f&2J*mM©Wf&£ikfSLT. "<-*tM«H 

>H ; &ff5t©ff^«:^^-x>^LT. HU&tfS^© 40 
BHP^O'K:cne»©JSIH©*6^M±tc^tg H ^> y 3 > 

mvm £ tt, mi <o?mmm±<om 3 <owatmi& 
tti/mmommwLktc&mmz' y a >m*m&2 * 

S05©Xgi. ^K^rSjWWtC^L-C^ 01©* 
*fi^UlS±OC03©g§P6|J*. -<-*Mil&±K:Sfr4©P 

psg*. au^*^±tcj&5©msiJ**nenjf$f£ 
-r£06©xg<i: > m#±ffi<<cm'Xmmutc^'}Tstt> 
)vmR.u £ &mm*mfe<D&tKt l ait-->tfLx, mi 

Jkvmz ©gaPSB©^*Sa^ « a y r> * 

n&rt-L-r^jsna^&.&x 5 v zmmRum2(D&m 50 
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£. 03 7!>^05©maJ^^'yT^$;ni*/M>r^ 

JS8rt>e>fc-5lltl©*§, ^-^SffiMaU^^lI 

^n^n^fiS-r^>07©xg<i:4WL, B>riaf&7©x 
wici5^x^>)TJ2)imzmm-?2>mt l c, s&3©m 
%m<on 1 (DT-HVummticmmztiz^ y y* trnm 

[004 8] C©<£ 5 ^IS^JS 1 1 (C^^^ft^g© 

sa^iSfcfct^ri*. 01 ©^w^^±©03©^p 
ares-ras. m^mzmmmicmzLxm 1 (D^wm 

^XtC03©PBPSI5%0)?£^--5.CitcJ:D. COI3 

©pgpiPtcfcws©n«. ^®©^is(c^itea^y a 

>B©/S3rt5M*>oft:fe©£&o-C flfe©BJPSI»t*JW 
S&^J: •) < fcSfctf>. aoigtCfeDTA'J T 
j* it >l>m*:W9tt £SK. flfeOgaPSPtcfcl^-Cftjrf^^^ 
?^#/tU?^«W64i&— 03©g3PgB{cte(,^-C 
8Xf^*Al. » ^)W5{ b U » m 3 ©rePSPrtom 1 

»jg^bf s. u-r,x. ±.nm#m9<r>m&tmwiic. * 
vtj* ZfrWitw-i-i in- v v ~> >i>x *©/>* y rtt* 

[0 04 9] Sfc, 1 1 tcff&3^tt£K<&Hjfi 

^K* 1 ©^*fi^«^=&^fiSU . «j # WMCjMtr 
*ISK*l,»"ClBI^K:»Z©^«1»««*»ttL. xs 

-»**ffigp©^«esi";3>H%^$-i>^-rsxg 

>*vr j*%)\<m&fti>x<&mm&htzh'<'~x&m 
m*&f$.? *xfifc*j b»rmejii 1 xxm 2 ©®s* 
j^fiS-rsi^c. 0i©m^<t0i©^*6fjMJis<!i©ra 

c©fcst>. K«®te*sff«rK«®»«©*>Siiffi*! 
SS^c ? * if 79 A *- Kj&*. x 5 „ ^«figg|5tc 

C £ % < . H-©*»»S«±KPI^B«J{CfRR3 

[0050] «cte. xtaif^iB 1 1 ic%z¥m#ma:<z> 
ws*ffitc*«,»x. Buia04©xfi£Mia05©xg© 

JU**Ati&*.?. 05©XS©^l(c04©XSS:tf-3 
TfeJ:t,> 0 IP^, ^*g^>y3»l^6©^*«%)f£tj£* 
m». x 3 , ^^«-9>02 (D^MWimWZBfS.lstcW. 

(c. ^*sa^ya>@©^^-->i/%ff 5ft*>f)(c. 

2©w««w**«i/rtj:t». c©ti^^, xiats 
1 1 ©»#£iBj«©fPffi*#-r?> 0 
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[0 0 5 1 ] 

(m i vmrnm) m i 1 ommcoimic 

Kco-gBf£Aia'c*s 0 laicc^sft&jr^c, im— o 

PISiSfil lite, NPN/W#-^ F5>t>;*# 

[0 05 2] C<DNPN'>V#-^ h^>^Xd?A«, 
PSS l*flBfc«J8SftfcN* 1 

U^«13ai, N* SS&j^JBl 2CC«M'r& 

3a»cM^n/cPS^X^l 6 a 

h^i«17ai, Pffl^-XfWrtl 6a*Bfc* 
/&$ftfcN* lx$ **««2 1 a£fr*>ffil&2tlXi,> 

N* S^^^IBSSTON^ S3 20 
£n>£^ hffi£2 2tfi»tiLZtl* P + m¥?v h-*- 

[0 0 5 3]**:, OT&WCttltttMl 9#*«i*ft 

«^*SS^VrJ>»2 0 aSO'T i ON^VT^^H 
24?:/MTA 1 ^Jl^€>^€>x 5 *#W«2 5 a 

P* h 1 7 a±tC5i^Jtig^>»; 

^>Jf2 0 bMT i ON'>*yT^£;Hi2 4*/M/T 30 
A1^1^6iCc^^^li2 5b^ N* M^ls? 
5^*2 h««2 2±^«^*§SW^>1S2 OcS 

err i ON^*UT^^;ni2 4^^L/rA 1 

aU**»S8|Kaj: % £X&m$**sV*>m2 0 a, 2 
0b, 2 0c^ffflSntt^ o 
[0054]i^ >x^-if KB«, P 

MS iStfcl UONSib^t^fJUl 3«ffiKE8 40 
*LT»«3ftfcPffl^«««rtl 6 bSO'P + S^ 
7 h^RK^^Sl 7 bfrhte&TS- K««l 8 P 

frhtuzttv- K««2 i b£a>6flfj£3ftri>£ 0 

[0 05 5]**:, Stt^ffiKteji&^S 1 9 ftSJftRS ft 

MSntl^o fU7>^- KfiMl 8<£>P* S^ 
7 h^FlK^ltfl 7 b±CC«T i ON^'JT^^JH2 
4*^0TA l^JB^6tt*T^- K^®2 5 
*V-K««2 1 b±tC«^*g H B H '>i;ri>ll2 0 50 
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T i ONAVy^*;bJi2 4£/t'LTA 1 
4*V-KSfi2 5d^ ^ft^ftflMi*ftTl>£ 0 
[005 6] £/c, HlR^H2CC7n3ft5J:5 0c, ^ 

1 7 bmWlcteM&&Bl&ZtlXi$i)> Z<DP* 
7 hlttW 1 7 b±<D|fii|*]B 1 9 K««3ftfcHP 
aptC^^SM«*ft»J9l 9cDJ13CclMIgP2 3£>aii*# 
Jjnt>o/c4><Di^CoTl^ 0 £<Dtc&>. t<DP+ %L#^ 

v v^mmtk \ 7 b±©wn»cc*wssatt. 

N + Sxv^SWlal P* Mtf^yb^-Xffi 
«17aL RtW* Mzil,?Zzi>$? h^2 2± 
<D&mn®tif>ViC C ft 6<DJIIB£>J&*iJ® 1 9 _h&C:fc# £ 
^> i ;3>I2 0a, 2 0 b, 2 0 cCT>^*r©MJ: 

[005 7] ^UT. t<DP* S^77hW»Wl 

SCTj^ftSJ;^ P + H*^? 7b£ 
TV- K«S2 5 e ±<DMlcj\&?Z>T i ON/<V7j* 
*^»2 4»WP»©«»ectol»T»^CC««{bUT 

iSKl ncat^PlT^VU-: ^3> 1 4CC^-^T 

[0058]^ Hiaa c H2K:^-r^-f>j<-*h9 

* * A £ > **-1f * 1¥A F B 
<*SS±CCMtt^ftT^^^f*^SOSi§^^, 0 

[0 059] P^S i HIS 1 1 ^ffiCCN^T**©! 

8L Cft 6 PS S iSSl 1SW MS25?>iA^®l 2 

3^I*^PISiSil lKjttiPfiT-fVU-^ 
H>14^0fiSbT, NPN^M^^h^>^^I 
«i ^ x ± -If ^ 19 A*- FflM£ KJK^HTr S. 

2±ONSxtf^t/tJHl 3«, NM^3 

Nlit^^>tJH13»^N + MS 
^jA^Bl 2Cc^TSnU^^axmL/fflON^ S^^^ 

>r> i 5£ff5firr * 0 

1 3 aaffi<t^x7"-1f v?94*~ K»NIxf 

3 Office pffl^w»«ajRwccasftpL. 

PM^-^«SScl 6 a<bPM^*«W««(l 6bi«n 
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1 7a£p* mv^y b^mmmm ibt^n^n 
mmcjtmiri,. c*>Lxy*i*-ify7#j*-Fm 

1 7 b#>6fr&T^- KMi^cl 8*JBjaW*. 

[006 1 ] |jH>T, »t±BfftC«M*jg 1 9 ^riil/c 

T, ^ill 9£»tRWCCx**>^|££u P§^~ 

XTOlBaJ:, P + Sy77h^«i(il7a±, 

N + M77^>15±, PlWfWl6b±, S 10 

[006 21 11^ S#£H*C y n>JS2 0 

t«HW5. *lt, h >J V^S 
i£Affi*flH>T % PS^jS«l6ai, 
^>15±, RtfP^f^Wttl Bb±©BP«<D 
^gJI^ 'J3>12 0 K W*«A s * *SHRffKcaA"J- 
£ e £/c, IU«l&cbT, P* Mtf^y h^-X«*Sl 7 

fciKW-KCitA-r*. Cft^QAs* £tf>'BF 2 20 

(■2 MR) ■ 

12 0 fti 6 A s &tf B £l£fft 3 *T, PS^-XWd 1 
6a3iffiK:N* ISxs v#««2 1 a«r, N + ? 
^>15*ffiCCN + 8[:3U*£=i>** h»i$2 2*, 

pa^WHrm 1 e baiscc n + ix * 9 »«wt2 1 a 
b*. *ft*ftj&fiS-r4£*«c, p+ i^77h^-x 

[0 064]iOt, 7*h'jy^77^{|5ij:^ 
>WMOt, ^ H s H >";n>M2 0^§f^(D^1X 
(a^-^>^Lt, N* ix5^jW2 1ai 4 P 
+ Mify? b^-Affi&l 7al N* 

h««2 2±, mvN*gpfffimmm2 1 b±<D^ 

n-?nHPW^Ccc*i6©HHO|ftJ*lSl 9±CC, ^ 
B*2/ | ;3>i2 0 a, 20b, 20c, 2 0 d 
3tf££5*lC, PI^77 hTKWKttl 7 b±CDHJP 
aKRVCOMHOtfilHR 1 9±©£HSS^ »J3>12 0 40 
*lft*U C©HP»WG>Pffl^? F^KWHttl 7 

2 0<D*~^-x?*^tC^ HPSVitcilUiLfcPgS 
JCEJSP2 3««AT«. 

[006 5] C£><b#, Pf^77hT«iIil7b 

*««2 1 a_h, P* M^^y h^-XM^ 1 7 a±, 

N* h£S*i82 2_h, £tfN + Sf^iK 50 
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ytmmz i b±cr>#rapsB#^iccti6cDjgH(D»i»Bi 

1 9 ±tCtoft&&t6&*sV n>JS2 0 a, 2 0 b, 2 0 
c 20d©WBiJ:0^<tti (i4#i) a 
[0066]*^ m«X^^drj**fflC»T. Si* 

aixAia. cti^A i^hs^t i oN^yr-**^ 

x* ?»4RM2 1 a±CC^&||5>iJ:3>Ji2 0a&tfT 
i ON^yr-rf*jwi2 4«r/hLTA l^£Jfj&>&ft4 
i5^Ii25a^ P f S«7h^XKl7 
a±CC^fSa^V 3>»2 0 bR[>T i ON^ijT^i 
^■2 4*^LtA l^i^6&4^^»S2 5 b 
N + SSnU^im>ir^HRij{2 2±CC*ISft^y 
n>J12 0 cRtfT i ONA'j7^^;H2 4£/TLT 

<NR«2 1 b±K**S»i/y=i>»2 0dacFTiON 

^y tm *)im2 4 &ftisXA i ^jB^eas^v- 

Ftt2 5dt, PI^77 F 1 7 b±KT 

i ON^y7^^H2 4^ltA 1 

[006 7] COit, IX5 7 {rjB«2 1 a±, 
P* ay77h^««17al N* 
>**F**2 2±. &tfN* I7W«M«2 1 b±<D 
SHP^^CCn6<DjafflCD«Si»iei 8±fC*m&# 
fifl'>l)3>I2 0a l 2 0b, 2 0c, 2 0dO4T 

>»2 0a, 2 0 b, 2 0 c, 2 0 d_hte*i»3ft&T 
i O N'f y 7> dr ji/f 2 4 BMff & ^ f 9 ^< 1/ vis 

^ h7W«««l 7 b±OHPWK:tow-5gaBffi»W 

©HP8Brt<DPg$^:7 F^WMRttl 7 b±CC*iS$ 
ft S T i O N-r? y T y *JWB 2 4 ttHP»©fl»K:*$^ 

[0 06 8] CCDi^^br, ±IE0iac;BI2CC^^ 
KfWf« (B5#JES) . 

[006 9] K±©J: 5*c«l«0«ICC J:ft«, 7^ 
F«*l 8<DPi^/77 h7M»«l«l 7 biiCDggpgp 

s^coaHoifiiiiBi 9±cctew5^isa^y3»B 

«1 7b*B*IHBS'tt4Rl«:, «HWtti«S»t/y n 
>12 0 <D*-/t- x > ^ fc J: o T PBPSPrt tc^m 0 fc 

fflCCCnSB2 3«:JI5fiE-rSCik:<fc0, C<DMP»tc*W 

zmmz> mmmi 9cd/i^ccc03P2 3©ais**flnt>-o 

&t><DittoT % ffiON* S[x^ ?jrfR4|2 1 a±, P 
+ M#yy b^-Xffl&l 7 a±, Sfnu^^r 
3>*^ h««2 2±©*WP«^«:cft6(DJBH© 
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ttlHRl 9±CC*iWi^lS»->"Ja»B2 0 a, 20 

[0 0 7 0] C<D/ctf>. T i ON^'JT^ %)IM2 4£ 
«0tr£l£, ©^tB*tWCC/h?l^*Sa^Un>H2 
0a, 2 0b, 2 0 c±t,cMmZft&T i ON>*VTJ 
* 2 4 \*mft£ Xf 9 y**7 / * u 9 J: 0 

^uv^&Kfks-trc. c^mw^PM^y 

#fi«J««l 7 b±CC*SSan^T i ON^'JT^^H 10 
[007 1 ] {tot, F««l 8(7)P + m??y 

h^mnmmi i b±tcT i ona';7^^^§2 4* 

tlXl*>Z>'* VTJ Z)\sm&<Dy * !f ? -724 F 

Br*>^~ct>, coTiON^«;r^^H24^ 

F«&2 5 eVLVftV- Yffl&2 1 b FHK^^mf?CDj£/^* 
^y *£EPtt]U/cii§£&C. COT i ONa''J7^ 20 

2 4^WWtc»iB{t3nfcffl9ftcSiS**^^or 

T i ONA'J7^^JH2 4«n^i*^, ^ftCtf¥ 
5mmc£*)T Km®2 5 e«TSA 1 
S iSficCDS i i3»SJ£LX, 7^Ffi2 5eM 
*V- F««2 1 blBftJMttTSA 1 v 4 y* > FaWB 

[0 0 7 2] CC0<fc5{CLt, ^yy^£;l4f®CDNP 
N ^ h -7 > # A (C W £ /t y Ttt^Pt^ L/ 

[0 0 7 3] *fc, *3HBK»CcJ:ti«, Pa<-X{| 
*S 1 6 aMP f 1^77 7 a£^ft^ 

i§Sl 7a^WtlMl, NT US v*ffiM2 1 a 

suba^ y a > ji 2 o % ^ # - - > ^ t £ xg&t fct> r 

HKCCPB*'?? h^tCftttttl 7 b±<DPaPSPS^C 40 
<DSffl(Dt6l§)g 1 9±CC4iJ^e^jfS H H a ^U^>Jg2 0?r 

i&sir&^c. ccoransp^csmu/cp^^^^ h 

TWBMHttl 7 b^ffiCcC3gB2 3ZltmL. TiON^' 
^ ^ )VM2 4iftbX A 1 ^&Jf *p£>ft£x ^ y% 
mm2 5 a«*JgflE^*XllCCtolJ'rEI^C^y- F* 
®2 5dMT^- FHffi2 5 e *»JdWS±#fc:, P 
S^77 FTMWffittl 7bi7^- Km€S2 5ei© 
BKC/l-ftT'ST i 0NA'J7^^JH2 4^^S 

[0 074] ffi^>T. '^)TJZ)mm<D*$ y^mm 50 
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SB, ^-^SfiiS^ RVzi[s#*m&til(D4kXtc&t£& 
^•J3>i20a, 2 0b. 2 0c^iffl^n"Ct^N 
PN'W#- ? F^>^**A4fmrSIBiK:, 
WtXg (JJBH3 l-i3 3#S§) CCfBje>«rfc&IB 
*iUirr*Citt<. 7/- KfiR«l 8<DP%l?yy h 
^jNfiigJ^ 17bi7^- F^®2 5 e iOBKC/hfiE-r 

[oo75] ±B2» i onmzt&icto^-az* & 

tSAt/U ^>@2 0 2>>€>A sMB^^^rr §? 
X; 9dr««2 1 a^H>P* §4"<-Xn>** 
Bt&Ltcik, &&M*^')^>m20Z^Z-~>?LX 
*ISS^y3>12 0a, 20b. 20c. 2 0d» 

jiST«±ft*c, ggngurtccsaity/cPi^^^ h^p*e^ 

««1 7 b*ffiCCDflS|J2 3«:}|5JSSUT:^4*s, -£<D!8ff 
£-^>yUT^*gil^>'; n>J12 0 a, 20b. 20 

c 2 0d*MT^i*^ rana5w«:smi//cPS[ 
p^yb^mammi 7b*wccagp2 3*^L/c 

f^. ^te^>»Jn>12 0a. 20b. 20c. 20d 
^^AsR^B^rffitft^ifTN^ IXS^i«2 1 a 

[0 07 6] (»2 0«tft»S) i6OT^0i2O 

mmwms^rmmm, mi itMGtafkw 

[0 0 7 7 ] 06CC^3*i£<£5K:. im— COP1S i S 
SI 11(C, NPN^V*-^ h7>^^Ai7^t 

-tf vy'#j*- KB^sasnros. conpn/< 

7h7>^ ^ A«. ±12^ 1 (DSIJfeJKfilooH 1 
J&Utm2lCtt&<D±m—<DffifcX&&tc*b. *<DWlW 

[0 07 8] ffi*, !f»^jr-f*-FB4. ± 

IB^ 1 OUtt^JBOSI 1 SVH 2 «c*-f feOiHSK:, 

pn**6«MW«i e bMP + h7ten««i 

7b^^57/-FWl8iN l ga^fftM^^ 
&4*y- K^2 1 biMiffi^n, P* 
F^*fi»««l 7 b±CCfc*T i ON^y7>^H2 4 
4/rL-CAl^B^6^ST^-KmS2 5e^ tj 

y-F««2 1 b±^C«^*£ B ^>'y3i>J12 0dRO f T 
i ON^ I J7yW124^UTA l^£»rt>6aS 

[0 07 9]fflU ±iam 1 OHMB^noH 1 R^l 2 

t^-f««i 8cdp + m?yy v^&mmmi 7b± 

©WP»©«2©lttlMI 1 9 ±fc3HSA^ "J ^ >® 2 0 
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e&imstl* COP* b*tmm&l 7b± 

kmw& iiimamc&v zmmm&m 1 Qomzic 

SMSfl^y =OJ12 0 eOf^W^/cfeOi/^t 
l^o C<Dtt&>. C(Dgi«, ffiCDN + Sx^^«« 
2 1 a±> P + SS^? h^-X^iSl 7 a_L SCXN 

Oa, 2 0 b, 2 0c<Dfcr^J:9<>*S<fcr>Tt> 

[0 08 0] -£ It, t£>P + ^[^9-7 h^FMHMKttl io 

7CC^$n^J:^CC, P* 1^77 h^Fttt&ftifgl 7 b 
ir/- K*S2 5 e icDWCC/M^-rST i ON^'iT 

[oo8i]*cc, H8aona7cc^-r^*^— 9 w 
[0082] 5tr, ±iem 1 omsmiSi&m&tmmc 

LT, PlSiltl 1 Office N + S«tf>i&3Jl 1 2£ 
Mm U N32X f £ * * JM» 1 3'*flES'3 tf, NSx 

t^+vt^H3»&pssiiKi lKit-rs 

^>15W«„ €LT, NS3l/^^«13 30 

mi 6aSVPSa^#E«J««l 6 b**h*ftHB*fc:JF2 
^•r^iftCC, P* S^77h^I117aMP 

x. mm-?2>PM*&®mmi 6 b&t>*p + h 

^W«J««l 7 bj&^^^T^- FM1 8%ff5fiST 

[0083] i&ivt , m»±wizimm 1 9 ^tai/c 

S^MlBai, P + 1^77h^xM«l7 40 
a_h, N* S7'7y^>15±, Pffl^3K«J«« 1 6 b 

[0084]il^ 4 Sft&ncC&KB?' y 3>I2 0 
feJiflLrfctt, PI^IjSl6a±, N 4 " M7'^># 
4 > 1 5±. 2aiypgS^RK«ft««l 6 bicDggPSIto^ 
<SS^ ';3>f20 KWAKA s * £j§tRft&c&A*r £ 
P* §?^77h<-xSJil7a±SI>T^^ 
-5? h7M«IR«l 7 b±©mM^£*6»S'y 
2 0fc«;ltfBF a + SaRWCCttAT* (08# 50 
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tfB%Jffiffc3t!:T, Pi^^lGalPCN 4 i 
X5 ?*{Hjft2 1 a*. N 4 " i^^>l BSlffiKN 
* 3?r3l^£n>£? h««2 2 PS^«»««1 
6 b^tffi&CN* fiW*tW»6fl:4*V"- K*«2 1 

b*, ^n-en^r^ipi^cc. P* M^^y 
tho pm??7 t*m»m%Li 7b»cp + a 

[0 08 6] tStvr, SHS»VJa>J12 0*»fje©» 

P + S^7^F^i«17a±, N + 

hi£t«2 2JL, &tfN* £:fflCfttttt2 I b_L<D 
*ti*nWP»^KCti60HB©««ill 9±K, 
**Sfi^y=i>/t2 0 a, 20b, 20c, 2 0d£g| 
i??^i»c t Pi^77 h:fflMMMIl 7b±(DH 
P3R0HH<ftKINR 1 9 ±<Z)^tSat/ y3>120e% 
»#3i*£ 0 ^UPi^77 hTKVfflttl 7 b_hco 
BBPSB<D^teS^'J3»B2 0 4^*LT, CCD^PSK 

[0 08 7] CCDi#, PS^y^^ hTKBrtMl 7 b 
±®MPWfc'teW*S"*«\ *6^M1 9CD»^CC^*S^ 
is*) ^>J12 0 eOUSj&sJlItoo/cfeCDi&SfcAK, 
fficDN* ^^««2 1 a±, P^ M#^7 h^- 

±, S[7*6«ffi«2 l b±<D«SBP3Hfcc«cc 

ti6<D^HO^Ml 9±CcfcW«^|gftvy=i>B2 
0a, 20b, 20c, 2 0 d(D&TSSJ:D^*< 

Wcy^-^>^bt, v^««2 1 a_tCC 

^tSfi^y n>»2 0 aSOT i ON^'JT^^ JUB 2 
4^ltA 1 ^J1^6tt*x 5 «^ ^mM2 5 a^, 
P + 8^7 h-c-^IWl 7 a±«C*«jftvy 3>i 
2 0 bMT i ON^'J7y^;H2 44MTA 1^ 
^jl^6^£^<-^m®2 5 b £, N + l3l/^^?3> 

HHUI2 2±tc^tSS^y=J>82 0 cMT i O 
N;>'y7^^H2 4^ltA 1^^B^6^£^U 
?2mm2 5c^ N + £7SK«trift«2 1 b±CC^*g H ^ 

n>®2 0 dSC^T i ON^' U T ^ ^;U/12 
It A 1 ^l^f,&5*7- K1S2 5 d PM? 
?7 b^Pmm.Wl 7 b±CCT i ONAyry^;H2 
4£/M''CA 1 ^H^eft-ST^- K*«2 5 e^:, 

[00 8 9] C<T>i* % *fia^'J3>12 0a l 20 

b, 2 0c, 2 0d<D%?mmxtmm(tc/bz^c£& 

cn6(D^e H a B V f j3>12 0a, 2 0b, 2 0 
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c, 2 0 d±(C«aStiST i ON->i')TJZ>vm2 4 

s 0 c*uc*tu-t. pa?53 t-^mmmi 7 b±© 

[0 0 9 0] C©J:5tCUT. ±fBB6&t/ei7«:7j?3 

y-f *- f b«shi— «o**fla«±(c»«3 n4^f*s§ 10 

(HI 0#JB) . 
[0 09 1 ] «±©J:^c:*:*J6Jf^CJ:n«. 7 

mmi zwmv^y v^-mmmn b±©n§pa5 
o*tta^y3>»2 o*i&*-r3Bsi>c, ccdpbpsp© 

J9H<Z>NNMtl 9_hCC^ite^>'Jn>M2 0 e£g|#3 
■a-SCiKJ;!?. C©BjP8B«:fcW£©Mii. i&ill 
9(OJ13K^i|gSv"J3»12 0 eWjfSiWjttb-^cfc 
©ift-^T. te©&^P^&Wet*i6©JiJH©*fcffJJi 
1 9±iCteW5Ml->y3>12 0 a, 2 0 b. 2 0 
cCD^^Sm:0€>A#< KZtctb. TiONM'J?^ 20 
5uH12 4£itgU-£|Sg. ^*fi^ftCC/j<>3l>&l&a 
^ij3>12 0a, 2 0 b. 2 0 c±CC*ia3tl,ST i 

on/< r> 2 4 ti&ief y u y{c 

i>PS^7 h**6MSisU 7±©S§pgB<c;te(,>-ctt. 
x ^ u y %s*mt s -a-c . c ©iupspi*?© p m 

V^y Y^tmmmi 7 b±(Cita3tlST i ON^'J 
T-5C 

[0 09 2] «£-,T. JJB* 1 ©l"liS0!8g©J#^£PUi 30 
*-)Tt, C©T i ON^'j7^^H2 4*s«3rfi«Jtc 
m2 5 eSy*V- K{gH&2 1 bratClSSS<DiS*/>VT 

N^' A tf - v h 5 > y X £ A (CfcW £ A <) rtkzmu b 

40 

[0 093] Jfc, *JIJ6^iC «t*atf. PS^-Xf. 
mi 6 aSO'P* 1^77 h^-X^l 7 a*^tl-e 

h'mm2 i bzmi&L, x s * $^©m®gp© 

'J => >Jf 2 0 # - =. > ^-T £X*ltc:tel,>T 

mifitpm.vvy v*#mm \ i b±©&apgi$©£*s 

Six'Ja>J12 0*&3k?Zt&t,C. C©Pi!Pg|5©J3B 50 
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<DWm& \ 9±tC^^v"J3»12 0 e^ffSli. 
T i ON^' i ;7^$;H2 44^LtA 1 

#V- KSfii2 5 dWT^- K^®2 5 eSri^TS 

i^tc pm^yy hwmwmi i btr/- 

2 5 eiORate/MS-r-ST i ON/fJ7>^JH24% 

[0094] u-ox, ±§asr i oymMmom&hmm 

iC. 'J r V £ jV^jiCDi 5 -^-.X^S 
SB. R0 £ nu^*«ffigp©^ric^ite^>';n>®2 0 

a. 2 0b, 2 0c:!)iffiffl3ntMNPNAV!|<-7 

mfc^TM^mt h Cife<, 7/- K«« 1 8 © P 
1^77 h^*B!gJ««l 7 bt7^- K*S2 5ei© 

ra:c/rfir-5T i oN/fjr^ ^ju»2 4*5^Kik» 

[00 9 5] %*s. XIE^OHSSJf^Ctfc^Tt*. ^ 
^^y=J>B2 0}iP6AsRa t B*ffifS:3#t:N' M 
x= "jttmm2 1 a^P* M-^-^3>^5' 

*Bi& b fcm. g'teiki' y2>i2 0^-$-->yL- 

X&tggki' U 3 >@ 20a. 20b. 20c. 20d£ 
Bl&L. PM#yy hTKHrtRttl 7 b±©m6UOS 
ffl(D^« 1 9 ±CD^*g^S^ y 3 >g 2 0 e 3 1* 
SiftK, MPg|3rt<DP^^^7 h7ffi««iAl 7b^ 

mzmtii2#xi>2>&, ^©iffu^tiio, 

BH^. *S^'J3>I2 0^^-x>^LtMli 
->y=i>J12 0a, 2 0b. 2 0c. 20d%Ml. 
PM^77 h^K«r«irti 7 b ±©g§pgp(DjaH(D*e«t 

Sll 91©^>y3>12 0 eZm&ZitZtX 
5C. mSBrtOP^i'^^ 7 b^ffiCCia 

SB2 3*Sm^H±/c^. ^teS->'Ja>12 0a. 2 0 

b. 2 0 c, 2 0 d*p6A s R^B*ffitS;3li-CN» SS 
15 v*®.M2 1 a^P* 3f^-X:n>2* httK 

[009 6] ( JK 3 ©^JS^SI) 0 1 1 »*I6BJ<D^ 3 
^«»^S*^TBrS0. 112ttll Ucft%?yx 

i~— y-jy*t4*- k©— mfckmx&z>, ±ib 

H 1 SO'ia 2 tC^-T*^^ai|a)-©«fSS^i;c(3:im 
[0097] Mi nc^3n&«fc5«:. 0-OPSS i 

StSl l±tC. NPNA-^-^^^X^Ai^! 
y" ^A^r— K BTPifMKStoTl^So C©NPN 

tf— 7 h7>yx £a». ±ie^ i ©His^ss©E 

l{C^T€>©il^-©t»RJc-C*Sfc«>. -£©i#Pj«#Bg 
[00 98 ] ffe*. y x.-)~-—y?> y'% -i ^— KB t>. ± 

i3i»i©*]is^ss©0nc^Tfe©iH^c. pwf.m 
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- PfM2 1 b iJ^flitSSft. P* Mif^yhT-mm 
ffimi 7 b±«C«T i ONAiJry *;W!2 4£?>t,T 
A 1 £#1S#>6&&T^- FHffi2 5 e#s, #V- KflB 
Hi 2 1 b±KB^ B B a i/'j3>I2 0 dRO'T i ONA 
>JT^$JHB2 45r^bTA 1 tc-S^y- F 

[0 09 9] {SL, ±iBS& 1 ©*«0&«©|g 1 RtfH 2 

K^noisiao, 01 isoti 2tci^3nsj:5 10 
7 b*ffl{cEiw*j^3nrtiai^{c, c© 

P* 33^7-7 h^HfNMl 7 b±©mgB©Mia©^ 

UK i 9 ±ecsnsa^ y 3 >» 2 0 e *t»ia 3 n. c © 

P* 1^77 hTKftflMl 7 b±tCj&fi&3*ifcHPSB 

tctov&mmtumm 1 9<d«s KiH8B©ai3 ££jsa 

C<DtcHb, CO&mt. ffe©N' Ii? 1 a 

±. P* 7al &t>*N* S3 

u^^3>^^ h«^2 2±©&mSfclto : {ccn6© 20 

jgB©*8*tJg 1 9 ±{C*JW 'J3>12 0a, 

2 0 b, 2 0 c<Dtjf?®.m£<t) 4>7v#< fcr-oTOS,, 
[0 10 0] ^-b-C. C©P* 1^77 F^*fi!gJ«JSl 

7 biwiapggJcfew^^M^^c^.tK^or, w 

1 2tCCT3ti&J:9lC. P* hTWMRiftl 7 

btrs- vmU2 5 e i©raoc^>ft-rsT i ON/<U 

*->HB 2 4 «SPgB©ftg|5«Cfc^-C^W(C?S)8^ 
L T 0 » & j£ tC2f:^BS§©!f#® ifi S> S „ 
[0101] 0 1 lRVH 1 2KSv-S-^*^--1f 

^df-/*- h^>^**#i|5|— ©#>g 30 

ftS«±^iltt3nr^.5.*»ft:«g©$?iS37-ffi* 1 0 
1 3~S1 5©XfIBrffia€:fflt,iriaB^S„ &*5. C 
©^^^g©«i»^ffi(i. ±faif5RJ16tc^ic;^S4> 
©"CAS. 

[0102] ±1231 1 ©3gM^©0 3 iCintlMt m 

star, pssiiii iafficcN' mm#>&&mi 

2£7&&U Niit^*->tJH13^I3^ P 
mj-iV b— >a> 1 4%Ml/tNPN^*-{!|<-7 h 

^siu =Ju-^^axwbffl©N^ s^5^> 1 5* 40 
tttttti 6 b*^n-etii^B$(c^^siftK, p* m 

V^y b-<-^mmi 7 a&tfP* S^77 F^i^Sfj 

«i 7 b^^-n^nisi^c^L/r, ps-rspsp^ 

ttilBbSO'P* 1^7 h^FttfttMl 7 b*>6 

fcite^l 9 4SiRW{Cx^^>m*L-C > P§^- 
«16aJ:, P* I^77h'<-XTOl7a± > 

n* m^t^fi 5±, paTtewmii 6b±, & 
vp* 1^7 h7M««i«i 7 b±tc. *n,?timn 50 
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0&ttSll/ft:&. PM^-XSHHSil 6 a±. N* 3?^ 
^>15±, RVPS^Ifc^SIiiS 1 6 b ±©p§pgi5© 
£l£JIr> 'Ja>t2 0 imMZk s * ^rjg^CftA-r 
•5£*={c. P* %L>?yy F^-X&I«1 7 a±©ggPg|5 
©W^';3>I2 0K«BBF ! * fciURtttta 
ATS (01 3#JG0 . 

[0 1031^-C, ^*SS^y=«>JB2 0*>6As& 
VB ITC. PM^-xmmi 6a«BffCCN' 3» 

Xi -y^mmZ U4, N* §97*5#^> 1 5§|ffiKN 
' Sau** 3>** F««2 2*, P&ttKfttttt 1 
Gb^ffitCN* SW«Hi*«*»6aS*V- F***2 1 
b£. P* §9^7 F^-^^«tl 7.a^ffiKP* m^- 

[oio4] ^t,»-c. ^m^v^>m2o^m^com 

ttKAjr-i^jfOt. N* Ii5^M2 1 a±, 
P* §9^^-7 F^-^^l 7 a±. N* 
>*f h^Jl!<2 2±. M^*€^SR^2 1 b±© 

^■n^tig3Pg|J#D t K:cn6©SH©if&»IKl 9_h«:^ 
jg^i^ U3vI2 0a, 20b. 20c. 20d 

PSi/77 F7M«rfRft«l 7 b±©IUP 
8B©MIH©ffi»J® 1 9 ±ff&mmf -J3>12 0e4i 
93tt%. -ebtPS^77 F^iNfi^lg?l 7 b±©ga 
PgB©^*SS>"j3»12 0*^*0. C©PBPgRrt© 
PI^77 h^WftMl 7 b^ffi*^Hi3#S. H 
tc. l@W!C^i/'j3>12 O0*-a'-i,^ 
ffl». PlPgPWtcgaiU/cPS^^^ hTMUKHVl 7 
b*x^^>^0-C. -€-©^ffi«C[ag|52 3*Jf^-r€.„ 
[0 1 0 5 ] C©£*. PS^77 F^E^Ife^ 1 7 b 
±©PgPSP«C*sWSI8S«. JfeiNSMl 9©i¥3K^*g^ 
i"j2>12 0 e©H3i[Hg|52 3©gH3^lja*5o/c4> 
(DttjiZtclsb. ffe©N* Si 5 vt5f««?2 1 a±. P' 
S^77 F^-X^l 7 a±. N* 

n%i&mcctie>(»®m(Dimmi 9±cc*jws^*ss 

^l)3>120a, 20b. 20c. 2 0 (KDJitSi 
J:0tA*<^S (0 1 4#M) . 
[0 106];XW, a^^WCT i ONj*<)7j<%)1 

m&uA i £&mzmicMmbtc'&. cn^^f?^©^ 

«D^-x>^L/T, N* Mx5^^M«c2 1 a±tc 
&t£gki")*>m2 0 aROT i ONA'J7/$;H2 
l^il^lSiS ^^«@2 5 a*. 
P* 1^7 7 F-^-X^l 7 a±tC^*S^>";3»l 
2 0 bSVT i ON^''jr^$JH12 4€r?>t-CA 1 £ 
tI*6)5:5^-XSi2 5 b?:. N* 

F^2 2±K*ISai/y 3 >120 cMT i O 
N/>*yr^^JH12 4?r/M/-CA lMim^al/ 
5$ mm2 5ct N* S^!(3!)§Ifeie2 1 b±(C^tSS 
^>J3»12 0 dSVT i ON^yr-rfSoWf 2 4*?> 
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bXA 1 ££»#>6&4:*7V- K«B2 5 d£, PS^ 
^7 h^#6«8««l 7 b_WcT i 0NA'i;r^^H2 
l^#1^6«c5T^- F«ffi2 5 e£, 

[0107] C©i^, ^>'J3>12 0 a, 2 0 

b, 2 0 c, 2 0 d(DttTSStt*H*fWCC/h3CiC<fc3^ 
6, cn^<D^Jte^^U^>Jg2 0 a, 2 0 b, 2 0 

c, 2 0 d±«i?n*T i ON;^J7^ ^;H2 4 

MMbr*. 

[ o i o 8 1 ccd£ *> cc Lt, Jttaia 1 1 ROB 1 2 CC 
f«a*fls«Ta (h i 5#jh) o 

[0109] «±©J: 5Cc«aWK*tcJ:titt, r 
F««l 8(DPS[y57 FTWA&liBl 7 biOggPSP 
O*ISft2/y3»»2 0*|»*-r4l»K:, C©WP»© 
jgffl<D*ftjf IS 1 9±0C^*g^> l Jn>B2 0 e£g|#3 

(Ml 7 b«x?^>^Lr«(D«iB(C|y|ff2 3£?fr£ 
«CiW0, CCDWP»CC*jW&S*». IftiltlU 
9©»3«C*|*Jl^y ^>J12 0 e<Djl3£tHJgi5 2 3 0) 

2 1aL P^77K^««17ai 

* h^*S2 2±CD§I3PSP^^C 

hh<Dmw<oifowm\ 9±tcte#£^*siivyri>jB2 

0a, 2 0b, 2 0cOWgiiD^<&^>/c 

T i 0N^»J7y^H24^tat^ S£*« 
*B»Wte/J\3t^ttfi^y n>@2 0 a, 2 0 b, 2 0 
c±fc*iSISft5T i ON^»J7^^^12 4ttft#ft 

I^;W*B»WK**c>Pffl^? F**MMW*i 7 
b±<DHPgBtC*5^t:«, ±E*1XB»2©WW» 

nsmvprn?^? b^&mmi 7 b±*c*t«;**-i& 

T i ON^yry*JWB2 4*HIPaJC0ft»CC*5C*TS 

[oiioiffior, /tyT^*^*atoy*:J--tf ? 

^^*-KBr*-7tt, CCDT i ON^'JTy^ 
82 4 «s»W«CC»»bS 4lfc«9ft*l/r (r» & c i tc 
iO, 7y-FlI25eSW>-W2 1 bfBCC 

SA 1 7 * ^> h#^Snil<#£fctf>> ^'J7^ 
* Jl/Jtjft© N P N A >r 5 h 7 > £ A &C W & 
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•J7^l«gLoo k ^x^-1f F<D»« 
JBtt*±IE» 1 Xtt»2(0*JWK»D»^±«:SS«c 

[0111] *HS6?Bffi^ct*atf, PS^-xd 
iDU 6 aMP f h^-XM^l 7 a£^*i-e 

T^PMWiWl6bROT f a^^h^-X^ 
i^l 7 a£^n^nj£j&U N + lx=7«2ia 

£#V~ F6S^2 1 b£ffJ;&U, 

RI«FCcPa[^ v h7HWMA 1 7 b ±e>HP8IJG>**S 
fit/'j3>12 0 4lft*"rS<!:fttC, C(DMPSi5<DSB 
<D*fi*SIgl 9±«C*tt»5/ya>Ji2 0et«S3t 

7 b^ffiCCPaS52 3 4JBflE0, TiON^»J7^Wl 

*wa-r&nai«:*t»"CBWK*v- f«®2 5 

20 TV- FttK2 5 e&Mf&TZt&lC. Pi^77h^ 
tf*©tfl^<l 7 bi7/-K«i2 5 e iOHKcrt-ft-*- Z> 

[0112] sf^T, ±mmi<ommmm<Dm^tmm 

a, 2 0b, 2 0c^iffl5ntl^NPN^-/^7 

&is*iiint4ci&<. 7^K*«i80Pa^ 

30 F^tt«J»«l 7bi7^- FSS52 5 eiWC 

^StT^> T i ON^'J7> #;Wi 2 4 #jaBfffjK:J*|g{fc 
SftfcMJrtWUTl**?*^-- FB* 

[0 113] &4b\ ±fa»3C0*JS^S8(C*y^T«, ^ 
*SS^«;r2>@2 0^6Asa^B*J£tJ^^'CN + M 
x$ >^^M«c2 1 a^P* 1^3>jr^hi^ 

^isa^y=3>ii2o*^-->^L-r 

^>y^>12 0a, 2 0b, 2 0c, 2 0d£B 

mo, pm^^y FTtwrtmi 7 b±cDispgB<DiaH 

40 <D»||»ll 9±<D*ISa^ya>»2 0 e*39B?S«* 
i^CC, MPWrtCCIIHJL/ftiPaJ^^ F^»W««1 
7b*BBCCDa»2 3*»RSlyrc»4^ ^coUHff^Ati 

>^l/t^ B a Q ^ , j3>12 0a k 20b, 20c, 2 
0dt»«U P^^^^ h^)NS^0«l 7 b±(DPIP 
gRcDMHO^M 1 9 ±©**ft^ y n >■ 2 0 e *» 
93*&&A(C. HPSWKKWLfcPay*? FW 
WHMl 7 b«ffiiciyi3P2 3**«l/fc«, **S»^y 
n>@20a, 20b, 20c, 2 0d^6AsStfB 
50 ZW:%L21*N+ lx 5 9 »mi2 1 a»*>P* S-^-X 
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[0114] (mAommmm) a i bb*«?bo»4 

OSHKMHK fi*5 x * — jf v zf # A * - K t A # 

'^xt-f KO— BPib^HB, ±tfi02<h 

BIWca***, H^tt*WTS. Sfc, ±EH1S» 

tttLTBMB*****. HI 6tC?j*;**iSJ:5K\ EI 
[0 115] CONPN/W^-7F7>^X^A{t 

±e» i oxiumoiB i ecsvr *>©£H«c, pas 

l*WCfl£j#2ft/cN f MS^jA^Jll 2<fc, 

wi3ai, n + M«>ia*»i 2te««r*=iu^ 

Ml 3 a»CM^ti/cB8t5PS^-X«l 6 
aSOT + I^77h^^l7ai, Pi^-^ 20 
mm l 6 a^Htcjf^Sti/cN* Si 5 y Zffii&2 l a 

ffilCttN* S!=JU*ir=i>** h^ftS2 2#9&£;?*iT 

[ 0 l I 6 ] ffiU ±B» l ©l£S6J&«<DH l te^-T h 

««2 1 a±(Ctt^»»J/ V n>12 0 aS^T i ON 

$nm2 5 p + 59^:7 h-<-X«J$ 1 7 a±&c 

«T i ON^y7^Wi24*^ltA 30 

«2 2±tc»T i ONAr;ry^H2 4S:/MtA 1 

#3HS»f y a >« 2 0 a 3WKffl8htl>*. 
[0 1 17] ^*^-tf 9^y-f*- FBtt, ± 

ibss i (omamtoB 1 aoi 2 tc^T*>co<ti^-©^ 
jek-c**. nn^, pisiifii uoNsxt^tv 40 

6bMP f b^pmmmi 7 b^6^^>r^ 
-F?i«i8i, p mwetotm 1 6 b xnccjftss n 

flteSSti. P + S^7hW»Ml7bi«cttTi 
ON^yr^JrJWB2 4 4^tA 1 ^41*6647 
F«&2 5 *v- FfM2 1 b±KttiH*a 
^ r ;^>i20 dMT i oN^yry juui2 A*i\ 

It A 1 KSS2 5 d^, 

tijKflEsnrc»4. so 
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[0 118] Sfc, P' h3Wnttttl 7b* 

S&£ttlfiilMII 1 9 0*3CCia»2 SOfllSjWJDto-jft: 
feOiftoW5 8 C<DtcSb, P* F^ttftS 
1*1 7b±OKP8K:isB4S»i % ffe<DN + Us? 
*««2 1 a±<Dg3PSPS^C<Di§H<D^«l 9±*C 
*WS*ISfi^^>i2 0 aO&tSIJ: 0 fc t itc 
P* I^77h^X^17a±R^N f 13 1,^ 
a>df^h««22 ±©*IIP»«C*W SBMfc J: 0 fctg 
ttWC£*#<ftr>Ttr>S. *L/T, P f S^77 hT^ 
WlNWl 7 b±©WP»K:*jW4iei#s**t^ci(cff 
ot t P» S^77 hTKWMl 7 b£A 
hftZTS- K1S2 5 e iOHtC/ra*r^T i ON/t 

>j r * 2 4 «WP»©ft»K:te(r^J»»fW«c»li 

[0119] ^CCC, HI BKSVT/t-f h7>^ 

±*c ifttt S ftr c > & ¥SftK»osaig^ffi* , h i 7- 

[0120] 5fe"T, ±K# 1 CO*K0Kfil(DiS^iK«^ 

vc pss i ifii i*mric'N*s««>iiAii'i 2* 

b^^>tJHl3g»6PiSiI1Sl l(cjtT« 
PS7^VU-J/a>l 4^MltNPN;^^7 
b 7 >>>x y -tf » Yffl&t K 

a^jA^si 2cc^-r^^u^^axmufflcDN + 

^-Y>1 5£Jfr£"r& 0 LT, N^l/^Ml 3 
aSyNSxf^^t;H13*IK, PS^-^B 
1*1 6 aMTI^^l 6 b£*h**iRTOte» 
^ET^i*^c, P + iy77h^««17aS»P 

* ^^^^ 7 b««n-enpm(cj«ti£L 

m&rzpm&mtfmi 6 bMP + m^^^ h 
*H®mwi 7 b*^«csr-/- pmiri 8*mm- 

[0121] *f$^®^C^^l 0**81 l/fc 

fft» COtUKl 0«mmtcx7^>^MALrT. P 
6a±, Pa?K«ff«|l 6b±, 

p*s^7 hTWHWIi 7 b±«c. ^n^npgpgp 

*Bl£-f& 0 *LX, iMWc^>'j3>12 0 

As + £&A*rS (HI 7#R§> • 
[0122] 2avc k ^ftSV y n>S2 0 *9fJE©» 
«frCA^-^>^br; PI^-XiiS16a±MP 
BTMMiW 1 6 b ±©*HP»*»K C n^coglHcD 
lft»«19±*C, *8fiJ/yn>12 0a, 2 0 d*g| 
#3*fti*«c t Pay77FWWW17b±©|| 
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□6fiRO'C©^H©ijSi^e 1 9 ±©£*§Jlr> 'Ja>12 

>JI2 0Cr>3f--^*-is>^&tf<.>, BIPSPrttc^flBL/c 
PS^7 7 h^ififi^iSl 7b*i^ ?>yit. ^© 

[0 12 3] £©££. PM?y? hW»IR«l 7 b 
±OHIP»R:*»W&«3MS. MMMl 9©^3(CBDg|52 
3 ©^3 *:*>©<!:&£*:#, ffeCPS^-XSI 

$ 1 6 a ±RCf Pffl=Flt»IR« 1 6 b iC&BBPSIQfetf 10 

|20a, 2 0 dO^-rgHctO ft*. MC» 

T. £*SHS";a>Ji2 0 a, 2 0 d#>e.A s £i£ffc£ 
# Pl^gljieagiKN' 3 v*®m2 

ia*. p w^w^mm 1 6 b $b<c n * s^rk ^mus 

*6&4#V-K«W2 1 b*, «4vetinMtC«M-*- 
S (01 8#M) . 

[0124] t&M&i 9*mvimicxy?>? 

•Jvif-Jsl 5±{c. **i-e*iWn»*»JiM-S. Mb» 20 
r. Ift^KCT i ON'IVTj* mbMRXfA 1 o^B 
tMKttMUfctt. cti6*WS©»tt«:-''«*---=->* r 
LX> N' Ii5 ? »MM2 1 a±{c3HS*5";a>Ji 
2 0aMT i ONt'J7>**i2 4£:frLTA 1 £ 
#1*6^^5^112 5 8^ P* iy77h< 
-*^i$l 7 a±(CT i ON;"f'J7^£.»UI2 4£:ft-0 
tA l£&»H&tt*-<-;**«2 5 b£> N* S^-? 

5±(CT i ON'* VT j< &)Vm2 4 Sr/TUT A 
l^*>6M3H'ailg2 5c* 1 N* M^M^I 
$I«t2 1 b±(C^v;3>I2 0 d&O'T i ON^' 30 
'J7^#JWg2 4*^UA 1 ^^gj36>6&-6*V- F 
^fS2 5d£. PSf57 h*¥&%smMl 7 b±(CT i 
ONA'J7>^;H2 44/I-0TA 1 ^H*6>ft4T 
/-KSS2 5e?r 1 *n^niSHmcjf5lirr 
[0 12 5] C<D«t#. N* Si 5 -7 5mM2 1 a_t& 
W S^««J®J|S2 1 b±©&WPg|5ftCKCt*l6© 
/HB©*fiJ£J« 1 9 ±lcisli Z&m&f <J a >jf 2 0 a . 
2 0 d©&T^«tB*ti$K:>h3<> P* §2^7 h-^ 
-^^1 7aMW m.y'z'tf^^l 5±©&|§P 
gP(C*jWSgM^tB*tW(c/h3C»Ci*>6. cn6CD^ 40 
fi B H B ^y3>I2 0a, 2 0d±tWCP» S^7h 

£ft£T i ON'lU7y**M2 4tt&ft?tt;* 
U v %>VC J; f5 fcjgj? <!: ft S . C fttCStf . 

pi^7 hTtHMMi 7 b±©p§pspcc*5wsaM 

UT. C©MP8Bl*|©PI!^:7 hTMftlMttl 7b± 
(cltS3n-5T i ON>--<';T^f;b@2 4ttmS|J©ft 

sum: *i > xmm muzmmi it s . 

[0 1 2 6] CODi^CCLT. ±IB01 e^c^snsN 50 
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PN^M*"-7 h7>y^^A<f:^i7"-1f v7*f<<* 
M-T-S (Ell 9#H8> . 

[0127] W±©J;^(c*|lit^fi|{c«J:n«. r^- 

f**i 8©psy?7 b^mmmmn b±cDgapg& 

>@2 0©*-^-X*3HC<fc-oT&3PgBF*?KSfcBU/c 
Pl^? h^*&$l«i$l 7b4i^>^l«(Da 
BBK03g|52 3£J&l&-r*C£K:J:»3, C©HPgBK*iW 

•ss^w. ite«sjgi 9©;?s«:ia8P2 3<c>m2&tot>-j 

tcbOtteiX. ffe©N* 32x5 f £^2 1 a±©P3 
PSB&tftOJSIffiOil&fiBSl 9±tCteWS^*£eV>ya 
>12 0 aWft-TISMJ:*) *k SfcP'1^7 h'C- 
^i«17a±SW S^vf-O 1 5_t©SBiPg|5 
fCfctf-SISgJ: 0 < ft*. COfctf). T i ON/* 
•J7>£JU12 4£*t«-r&Rg. ®M*3tB*f&«)(C/jNSC^ 
^IS^>Ua>J12 0 a±CC*tfS;*nST i ON^VT 

p* mtf?? xmmi 7 aia^N* s^^^-f 

>1 5±fCJtS3n'ST i ONM'J7y *^12 4fe l 

ftS„ fl!i^. ©IiWWK^^^PSi'77 FT« 
61*£1 7 b±©PBPgP(C*Jt,>-C(J. ^f-^^l/sy 

1 7 b±CCJi»SnST i ON^-'JT>^^J12 4*13 

[0128] «6r>r . ±iem i vmmBt&vm&tmm 

fC. AiJ7^ tf -?^y>f FB-C 

»oti, T i ONA'J7^^;H2 4*^SfWtC»il 

5 eM*V- F«^t2 1 bBIK:iSSISl©a»^-rr*« 

EPttjb/cig^c. jBim@r.fi£igM-r&A i7^y>h 

[0 12 9] */c. *JUfiJf^K«fcn«. Pl^-^S 
J^l 6 aMP' S^^7 h-^-*SB^(l 7 a*-e*a-e 
tl»«T*IglCfcC^T|SIB#{cr KMM 1 8 *m®. 

•tz pmr-^mm 1 6bs^p* f-<-*^ 

J|(17a«n?nMl/. N* SfXS^*«I^2 1a 
•5* y- KfltW2 1 b *J&mi>, xs » ^^©^ffiSB© 

^«S^> »; a »i 2 o - x > y-r s ihk *jc > r 
pib$(c p m -y v ^Wtoffi& i 7 b ±©pgpsusc; c 

OAHOMMMl 9±{C*sWS^*Sa^';a>Ji20* 
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WWW* 1 7 b^ffiKIHS|52 3 *0J£U T i ON/< 
>)T *Z)im2 4*ftl,Xk 1 ^#1^^515^ * 
«S2 5 a^£^f^3IfItC:fol>T|5JB${C:*7V-- P« 
®2 5dS!^7>- F^S2 5 e 5r0)STS i^(C, P 

v^msmmi i btrs- vmmz 5 e<t© 
matter &t i on^vt 24 immmi^m 

znmmcofr&m&is'} a>mz o a^snri,* io 

£NPN^#-^ h^^X^A^fSiTSI&K:, 6£ 
*©|gj£l*I (±1303 4 -03 6#M) &Ci5J6trfc& 

y b^¥nmMmi ib try- fhii2 5ei©ra«:/r 

ft-T&T i ONAl/T^£;UIS2 4;W^tttCi*Jgft3 
nfceiBlf^WlyTt,^^^^— if 5»^^-f FB£I5 

B$wtcfp^-r S C £ #-C£ 

[0131] (S5©*ftfi) 02 O«3|c^©05 
©H)5fi©Jf?S8fC^?, y x± — if » -f si-- K £ /t-f jH 

? ^ tf » f©— «tt*ia«. ±§aia7 <t 

mi icmrmmimsttm-<Dmmwsnatm-<m^ 

-OPMS iltl 1±{C. NPN;U#-5F5>y 
[0132] C©NPNA-f#-7 H5>i>X£A«:, 

±ie»4©*S6jK!ig©iai 6fC7F-r^©<!;ig-©«itfi^ 30 

$4 *- F B (* . ±§BfR 2 ©HtSJfi$g©0 6 R&m 7 lc 
^-T&©£|3J— ©tit{£-C*£. BP*i> T^-K««18 

©p* h^mmmi 7 b±©msp©sa© 
iiii 9±tc^*ss->';n»i2 o emmzti-ot 

0, C©P* 1^57 h^*€^fS*Dtl 7b±KM?n 
*JBP»{c*»W ££8^«ii«|f ^ 1 9 ©JI3 tc0*S^> *; 
3>I2 0 e^JIS^JObofciOiJi^rU^. C© 
P* 1^77 hTKDMRigil 7 b±©ggpg|Ht:te 
ttSBHStt. «!©N* 5 ?#ffitt2 1 a±©Papg(J 40 
&t>*c©g|B©ieii)gl 9±«:teWS^*SS->'j3>ll 
2 0 a©^©^*)^ */cP* 1^7 l-^-*^ 
*17a±»tfN' S^5^^ 1 5±©S^PSP«:*J 

[0133] -g-b-C. ±IB^2©Hi6^fil©Ji^£|5lSI 
fC. P* S^ 7 7 hTKMHttl 7 b±©eaPSP{C*jW 
2>&m**Zt,>CtlcW-3X, P* h^Fi^SI 
il7biAl ^i^HCirv- F«S2 5ei© 

ffl«c/N£-r*T i ON^*';r>^;i/@2 4«|gpgl?©ft 
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[0 134]*t£ ) m2 0tC^-r->^7 v --if yy**t4* 

-R«--f*-7|-7>^* #|5j-©¥«tfcS8lI:{C 

jgiSStlTI,^^!*^©^!©!?^^*^ 02 1 
~H2 3©Ig|KBH*fflt»riliWr4. His. c©¥ 

«&^g©jfi 1 ©isit^ffiti. ±tsmm 9 «c*f jer s 
[0135] ±$im4<Dmmmmom 1 7(c^*xfi& 

IBMSfCLT, PWS ilf 1 lSffiKCN* Ma&jiAH 
Pl7-f VU-^a> 1 4*MUNPNaV #-7 

F 7 >J>.* — if vWA*- b-mmtic 
*fa*u 3u^^as?muffl©N* m^^-oi 5 

^It, Pl^-Xi^l 6 a£PSPF*6 

^)«j^i 6 bz^ti^timmicBim'ztmc. p' m 
?~>y h-^-xmmi 7 aip* m.y ^y v^wto*m$. 
1 7 b*-en-enisiimcjfcji£t,-c. Pig-rspswta 

«Wll 6 bRtfP* Ii/77 hTMliMMl 7 b*»6& 
57^- F««l 8*JK«-J-*. -eo-r, a^ffiCC* 

a l /cie^je 1 9 & jifRifctcx » ? > ^slt. p m 

^-X^lgil6a±. PS^»i«16b±, Ri^P 
* h^^M^fl 7b±K, -e*a-enBflPg|5* 

B2 0^ffl(cm«As 4 *aA-fS (H2 1#M) o 

[oi3e] yc^-e. 3Mtg-> u =i>ji2 0 zmm<D& 

tt(CA$-->i/Lt, PS^-XMl 6 a±R!>'P 
a^»BMRJ«l 6 b±©§BSPg|3*D : (CCn^©SH© 
iffi^M 1 9 ±tC^*§ B ^-> 'J3>f20a, 20d 
Sttii^K. Pi^77 l-^*€^iai 7 b±©HO 
3B©iSH©i^M 1 9 ±©^-*SS'> y =2 >» 2 0 e 
#?-t*4„ ^lTPSy77hWff«17b±©Pi 
PSB&tfC ©MHOteSffli 1 9 ±©^*£Hr> =r >H 2 
0£6fc5£l/T. C©IPgPW©Piy77 
1 7 b$kffi*miti2l±Z. 

[oi37] c©it. pmif^y h^mmmmi i b 

±©BO»«:*»WSgaK*. *6i^Ml 9©^§(c^i»SS 
->'Ja>J12 0e©J?3*sJ!)Pfc>- 3 /c*>©t^S?ctf> > fife 
©P^-^««l 6 a±RCXPM^*€^l^l 6b± 
©SPaPgPMO'tC C n 6©^Iffi©«li»^ 1 9 ±K*rt* 5 
>Bii";3>|2 0a, 2 0dOiS;TBaiJ:»)fc*» 

[0 138]«l,>t. ^f a ->'j3>12 0a, 20 d 
*>6As4t»l*. Pm«-Ximi 6 a^ffiJCN* 

i!x 5 df«i^2 i a pw^tmtmm 1 6 bas^c 

N*§S^6^^6^C-5*V- K«« 2 1 b£, 

^mncjm-n> (M2 20m) . 

[0139] ^^-C. tmm 1 9 4WWKX ■> 
^SL, P* 1^7 7 F^-^^l 7 a±R!W M 

7"7^>i 5±cc ^ia-enggpgR^RS-r^. 
[0140] tn,»r. »*^ffitcT i ON/mry** 
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flMc^*--^^. N* fi5^i«2 1 a±tc 
^^>1»3>J12 0 a&O'T i ON^U7>*JH2 
1 6£ll*»<5fc4x 5 •> 9S®2 5 a*. 
P* my"?? \-^-*®m\ 7 a±KT i ON^'MT^ 
£;W12 4£/i-ut A 1 ^1A^%S'<-Xli2 5 
b*. N* S^y-f>l 5±(CT i ON/"? y 7y S^U 
1 &&m&iz,rj:&Xl't>Zmm2 5 c 
N* STKHNR^ 1 b±K^*g^> , J3>ll2 0 
dWT i ON^yr^ £->H12 1 10 

*»&&**7V- MM 2 5 d*. PSi'?? h^Jffli 
*S1 7 b±KT i 0N^*';T^£.M/J12 4£/!-UTA 1 

[0141] C(D£%. N f Si 5 *£$[J$2 1 a±S 
W M^I«1J?I^2 1 b±©&PBPg|5&t>'(i:Ctt6© 
iHHO^IS 1 9 ±K*$W U a >@ 2 0 a . 

2 o dote-r&mtffittmit'bz < . p f s^^h-* 

-X^iSl 7 a±SO*N- M? - ^-^ 1 5±©§IBP 
3P(C*jWS^4,tI*fWtC/h§C>Ci*^. CtlC.©*- 20 
te^i";2>12 0a, 20d±3iWCP* 1^77h 
•^-^^1 7a±SW gl^^^l 5±fCit« 
Sti-ST i ON^*y 7y#.»U12 AtetmtlKTvZfti 
^ U 5>tc J: «3 SlS^-^IIfi 
[0 l 4 2 ] cn«:*fL/r» Pl^? h^*B«»^ l 

<=>. ^?^^tu?3>#wbor. c©^pasrt©p 

Y*¥mm \ 7 b±tCita3*i£T i ON;>* 
y r y £ jH 2 4 ttP8Pgp©#g&&cfc «, »r ^BFf ttceftflt 

{fT*. 30 

[0143] ccD^^tcLT, ±.mm2 oc^snsN 

- K B AS|^-©¥^S«±tCigtt3 ti*^(*^a*fP 
Sihr* (02 3#Jfg) . 

[0 144]^(C. 0 2 OtC^t'^xt- tf 

- K <»: 7 h 5 > ^ X * #|hJ— ©¥J§tfcg«-Bc 
P$3nTC>S*i!i{*3$g©S& 2 ©«£#&*, 02 4 
~02 6©Ig»fBia?rffl^-C^irS. fcfc, C©¥ 

-54>©r-*-5,, 40 

[0145] ±s?m i <Dmmsm(om^tmm<<c 
lt. p§as issi i mmic N^mmnb^mi 2* 

7B«U NSLxtfir + S'^AIil 3£fi£gi*t»\ PIT 

ML. nU*-^BXaiLffl©N* ^7^>15?rM 
-eir, PI^-Xi«l 6aiPIW« 

1 6 b^-e^niaiB^fc^-r-siftic, p i 1^7 

h 1 7aiP* 7 h^lfc^igU 7 b 
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6bW Sy77h^»II«17b!!i»6S5r^ 
-KMttl 8«rff^-rS„ 

[0146] a#±9(CMUiM 1 9 ZHtmVtc 

a. c©^)8i Q^mtR^jic^ ^y^m^r, p 

SP<-;*«f*l 6 a±KtfPS**»8?iSl 6 biitt. 

■eti^npBPgR^^-rSo *lt. sft&nK&ttA 

O^BBtCflljUiA s' (024#JB>„ 

[0147] jk^t. ^*§s->u 3»i2 ozmmom 

mtJ*f-~l>'t f 0-C> Pl^-XMSl 6 aiiRO'P 

SCTMftMWl 6 b±©SBSPfi?^tcc:tie.©^H© 

Ss&ltJgl 9±»e3HS*i"./ =>12 0 a, 2 0d£g|ff 
3-t*-5£=*{c. PSi/57 hTKIMRitfl 7 b_t©IBP 
BBff^^fS*?!(©J£H©*6*§IK 1 9±tC^*SS^> 3 > 
B2 0 e£gW?3tt£. 

[0 148]K^t, ^iavU3>12 0a, 20 d 
^6As£J£ffc;?tf. PI^-^^16a«N* 

5 9 #?Ui2 1 a PM^F^M^ 1 6 b*ffi(c 
N*at^K«HH**6«c**v- K^2 lb*, *ft 
^tiRBftc^-TS (i2 5#i) . 

[0 1481^-C. p* i^^F^-^ana 
±RW S^W>] 5±©j«iSffil 9«W?WK: 
i^vyHiU, P* §3i^7 h^-.X«Mll 7 a 

±rw s^^^i 5±{c-en-engapsuo^ 

Hr> V3>12 0e fcffl* ftfc&iflBi 1 9 * jtiKlfttC* 

•^>^o-c, p* Y^-mam.mi 7b± 

[0150] C©4 #. N* Sx 5 9 $M^2 1 a±S 

c^n- wfmmmz 1 b±©SBgpgB^o*tcc;n6© 

JHB©«SJIUi 1 9 ±JC*sC7 -S^*gS'> y 3 >® 2 0 a , 

2 0d©fe-r©^«ffl^WCC/ha<. P* 

-xm.t£l 7aMW S77^-/>1 5±©SPIP 

iSt/'ja>12 0a, 2 0d±36OT<:P* 1^57 h 
■^-^^JlSl 7 ai&W M7"5^-f> 1 5±{C«a 

[0151] CntC^LT. PSi'77 h^ifigfj^l 
7 b ±©Pf PgptcfcW ^©^ti^tCTV^ t> C i*» 
e>. ^f->7'^-'-«U^y*^bL/-C, C©gflPg|5|*l©P 
1^77 h^^«*Sl 7 biKlifiSn-ST i ONr? 
V7j*ii fl'M 2 4 «ggpg|5©ftSIJ{C*j^rM9fW{C»(g 

[0152] C©<fc^{Cbr. _h!E02 0(C/T?nSN 

pna'-/4<-7 h7>y^^Ai7*t- yyftfj* 

- K B*J|^-©¥aI^»fiij±«cigi£3 n*«#^g?r^ 
SSSlTS (I2 6#i) „ 

[0153] JW±©«fc ^(C^Hife^gBKJrntf. 7 y- 
FW1 80PS?77 h^*fi^l^l 7 b±©ggPSB 
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m<ofmm 1 9 ±«c^*sa^ 3 >rg 2 0 e * 

&C£CC*:D. Pi«7 h^F^M^l 

7 b±©HIP»»RS^eiB«HB©i|B|*g| 1 9_htc£*g 
y 3 >H 2 0 e tm?Sl£lLtik* COiHS*^ y 3 
Ml 2 0 etCffl*ftfciffiRI8il Q^SUtP' 1^7 

0, C ©BBPSBtCfc j&jfjfii 9 ©justed 
te^->'Ja>12 0 e©J?£a*lJn:b-o/ck© l fc&-o-C, 
ffeCDN* §9X5 * £^6£2 1 atOffla^RVCOmM 10 
©*fiilf IS 1 9 ±K*f W £^*§g-> 'j3>12 0aOM 
&£.*:•}«>. SfcP* Sy77h^^«)il7a±5 
W m?9ifj> 1 5±©&g8PgfHt:teW&|!$MJ:<3 
fc*^<fr£,, CCDtctb, T i ONa'iJ7> $)VM2 4 

i$2 1 a±©^ifS^^"J=J>©2 0 alKifSnST 
i O N y T > # 2 4 €> > * fcSM^ta^tWtC/h 3 
l^PS|5F^©P k h^-X^l 7 a±SO"N 

♦ s«f-f>i 5±tc*t»;s*i&T iON-nyr** 

;W12 4k. fttC^f^XT- ?^*^U^ ^fcj^tiia: 20 
*3-fcl8J?<hfr.5. 0 ffe*. SM#fB#ltttc*#(,>p§!J^ 
57 F^fi&BJfcJSl 7 b±©gflPg|StC Xf'j 
-^y?rM{t3#r. C©KIPg|JF«i©P5?^7 
h^MMRWl: 7 b ±(c*i«3tl?.T i ONrOJTJ Z 

wm 2 4 *Mnm>mm*s^xmm$)icmmit-ir & c 

[0 15 4] seor. ±iem2©His^in©ti^ii5iii 
tc v y r^^-ii/^©'>*±-if KB"C 

T i ON/<yT^*JUB2 4 tfs^totcSM 
4t3n/cffii^£^i,T^sc<fctcj:f3. yy-Kii«&2 30 
5eRc;*y- K«*S2 l bratcft*f?©a!<''Wy** 

h^>^£AtCfct7^^yytt£»g;Lo 

[oi55]ifc, #^ff*!?itcj:ftt:t pgsK-x* 

mi 6 aMP' h-^-X^l 7 a£-e*i-e 

tiff^-T SX|itc*j^r|a)ffi|fk:r ^- FWW l 8 £fl|f£ 40 

*SS 1 7 a&^n^tlJ&fiXU N* Il5^««2 1a 
S#V- KM«{2 1 b£Jfcfi£U X3 ^*^©«ffigp© 

mmicpmfvy vzwmmmi i b±©papas©^*s 

S>"j3>12 0«4tSiftK 1 C©PIPg|3©^E 

<ommm 1 9±©^fesv y n>Jt 2 0 e it, 

T i ON^'y7^^;H2 4^L/rA 1 &£mtf>t>t3: 
5i 5 #^©2 5 al?*^^SIg«:*i^r|BJ^tC 50 
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*V- h'mffi2 5 dW7^- K^S2 5 e£JFJfiX-T& 
ifttc, PS!! ^7 7 h^jsfittfS^l 7 bi7-/- KUffi 
2 5 ei©ra(C/ra-TST i ONa'i;t>$;H244 
SBfWtcWBMfcLTt»S. 

[0156] %m<imwffi<D%>&& 
i/ y 3 >jf 2 o £ -x > SXS(c*i^-c|g|^(c 
PS^5 7 7 b±©pgpaJ^?SMi8 

©Sffl©*6i|#^ 1 9 iOSHSAS' 'J3>I2 0e 
Si±> P » §g^77 h^-XSg^l 7 a±©P8PS»* 

jf^-r€)X^c*5i,^ri5iB$(c^tg^>y n>@2 o etc 
JSi 7 b±tcpgpgp2 e&^isu TiONAyr>3» 

/W12 4«:?>L.-CA 1 £&Ji*»6 &4 x 3 * £fl|ffi2 5 
a^^-r-SXfitCfoC>ri5|B#K*y- Km®2 5 d 
SOT^- K»§2 5 e*^fi£-TSi^tC. P§?^7 
h^*4«J^l 7bt7y- F«S2 5 ei©ratC^& 

■r^T i oN^-yT^^-'i'Ji2 4^3Te«)tcfi^fcc-c 

[0 157]fi£o-t\ ^*yT>^J^i§©xs 
SI5. Rc^3U4;-J»mffiS|J©5%. xs * 

5fSffiSBtc©^iteS->y n>12 0 aASftffl^titli 
5NPNA^sH-7 h^>-^X^A*f^-T'5^tC, S£ 

*©i?gx?itcfpi6if/ii^x^*ietin'rs c ttz < . r 

^- \FW& 1 8©PS!^7 h5p««9«f|Sl 7 b try 
-KSS2 5 ei©KtC^fi-T€.T i ON^yr^*^ 
124 *S^BfrWtC«J«^b3 n/cBBff«r^LT: t»s v * 

[0158]ft*. ±^5©Htai^ffi©^r2©tS(jS* 
^*SS-> y 3 >B 2 o £;-c ^ -x > o 

t?fe B fl >"j3>12 0a, 2 0 d*0Err&iittC, 

omwotmm 1 9 ±tc^*sa^ y 3 >e 2 0 e 4^1? 

S-ti-fc^. 0&>y3>12Oa 1 2 0d*f>As?: 

*i> ^©JBff^Ang^-c^it^ 

[0 159] BPt., ^feS,~>y3>®2 0*>P»As«:il£ 
IS3ttN' $iX3. y$mm2 l a^*ffMLfc^. 
S->y3>Jl2 0 4^^-x>^L/-C^*SS>'y a>B 
2 0 a, 2 0 d^ffJ^-TSi^tc. PS^77hT« 
Ml 7 b±©MPgp^t!K^fS>lS©iglH©^Ml 9 
±tC^|Sa^y 3>I2 0 e*Jf§??3-fc>-C<bJ:0. 

[0160] (^6©Hife^> 02 7 tt#!feBJ§cDlfr6 
©»fe©»S§tC^S a; 7" -if ? W A * - K i xK 

h 7>-^ ©*3SftS«±tc?gtS3n-r i» 

?,^^g^fBrffi0-C*S o A«£fe. 02 7tC7^-r 
7 x ±- tf ^'^-f * - K©-g|3&*0«, ±130 1 5 

Ro'isii stc^-r^^igiiai-otigs^tctaig- 
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[0161] 02 7&Cm3*l&<fc5«:. I3J-CDPMS i 
8«1 1±CC. NPN^^-^h^^yx^Ai^i 
^--If jW*- FB*iig»34rC(,>£. C©NPN 
^•/^-^F^^XJAit ±BBlff4©^Jfefl£/l§i©0 

l gjcwrfcoiH-oBja-eiSft:*). ^©g&Hjjji* 
[ o l 6 2 ] fte:£, F vfttj*- fbb. ± 

!2&3©JgJ6J&JR©ig 1 4 #0*13 1 5 K7j*-r€>©£|5|— 
©fillilSr**. HJfc. T^-FB^l 8 ©P * Wif^y 

K. C©P* £4^:7 h3WBtffl«l 7b±©g8Pg|5© 

jaia©#ft*iia 1 9 i^isn^ y a >h 2 0 e js^rss 

n-C*J>). C©P' 1^77 h^KM«f»l 7b±(cjg 
fiS3ti/cMPg|5R:*iW5SM«itaiiBll 9©^3{Ciag|5 
©ggSi^feHi-".; a>B 2 0 e©»3#JJUfc>-3fc*>© 

ift-»"ci»<s. c©/c*» p* m??? i-^pmffitgi 

$2 1 a±©P8PaiRtfC©SH©«i»|gl 9_Bc*sW 

1^77 h^Wl 7 a±RtfN* 1 20 

5±©&WP8BK:tew*©£«fc *) *>tB*tffj«:*# < 

[0163]fl/t, ±ie» 3 ©HiS^fiS©^ 
fc. P* 1^77 hTttMIRttl 7 b±©HPSKc*W 

«1 7 biA m#I)(pe.)5cS7/- FSB 2 5 ei© 
mtCjt&t&T i ON^yr^^^B2 4»BBPSB©» 

spec *ic » x mm micms&i t lt t, » s j&K*%it0giB<z>!& 

[0 1B4]&K. H27K^**--!f»W* 30 
0OXgBBH*fflt>rBilli-3-*. C©¥«f*K 

■©«G&&ffitt. ±ieii*3®i o«c*tjs-r-s^©x-* 
a. 

[oi65] ±mm4(ommmi&<om2 1 (c^-riiii 
[^ttucLT. pss iifii l^ffitcN- mmsb^m 

12*0881/, Nfflxt:*+i'*JM»l 3*J&gi*-ti\ 
PI7-/VI/->3>1 4«l/XNPN^^-7 

sexist u au^5^tbLffl©N* f^7^>i5 

ZBtitTZ. *lt, PI^-XWI 6 a£P§!PFiis6 

^jm«ii 6 b*-en^eniw^0fi£-r'2.iftfc, p* §? 
^^K-xMnaiP- h^mmnm 

1 7 b*^ft-PftKB$Ccjf2fiX6~C. iitSPS?» 
i^(16bRW §^7? h^iNfi^^l 7 b*>6& 

Bl/fcUHSBil Q'kMlfWtexvf-i'iM&L-c. PM 
16ai, PanWiNM 16b±, ao*p 
* S^?? h^ftGBtRttl 7b±K, ^tl^nPfPSIJ* 50 
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usrrs. *k,»t. »(*^atciiSb/c^^ya> 

12 0^I(cm«As' *aAfS (i2 8#i) . 
[0166] &t>-C. SMSfii' 'J a>J12 0 ZffiM<DB 
^CA-$-i>yot. PS^-XgJ^l 6 a±RtfP 
3EffiW»«*l 6 b±©S&aPSIti£t«ccft6©BB© 
ttKKl 9±{C^*SS^y a>B2 0 a, 2 0d*S&? 
Stt-Si&fc. PIi/77 hTtCHNRlAl 7 b±©P3P 
SBJSffi©*6il#M 1 9 ±<D&m/M' y a >@ 2 0 e *^# 
Stf*. ^LtPI^^ hTMMHttl 7 b±©|!JP 
8RRC*C©BB©*fe»iai 9±©^*S^>y a>Jf2 0 
*|^*L-C, C©MPg|5rt©PS[^7 7 h^^M^l 
7 b*tfI*g5m;*1+&. Etc. *H*»caMS»i'ya> 
B2 0©*-/<-*»^*tfC>. BiPSBftlcSaofcP 
1^77 F 1 7 b*i^>yit, -?■©* 

®tccnep2 3 &Bm?z. 

[0167] C©it. P^f^^ h^fi!gj««l 7 b 
±«5in»fc*5»4aitt. ttttKl 9©/?3ft3MgJI. 
t"ja>12 0 e ©J? i* £138152 3©gH3 A*ft#>-3/c4> 
©ifc&fctf). fl&WPSK-^BfcU 6 aiiRtfPSS^ 
MMMl 6 b±©«PPa5afeCf{ccti6©JHH©lft» 
mi 9±{c*j»4*ISJ|Vya>H2 0 a. 2 0 d©<t 

[0 1 6 8 3 tft(,»T. ^iS">'j3>12 0a, 20 d 
3a»6As*tttt3«. P9-"t-XffUl BaftlltcN* 
ffli 5 „ *flM2 1 a *. PSTftiMBJ* 1 6 b£ffiCe 
N*§S*«!&jB«j&»6&S#V-- F£*2 1 b*. -eti 

•enpF^cc^KE-r* (02 9**0 . 

[0 169] SKt»T. IfiltJRl 9«MRW»Civ*>y 
M&U P* IW7 h^-^B«l 7 ai&tfN- ffl 

■75 if 4 > 1 5±«c. -eti-e*iBP»*»iiS-r&. 

[0 170]^C^T, S(*^ffitCT i ON/*yT^50l' 
BRCfA l^#B*«tc*BOfc«, cn6*3f«©0 

^♦SSS^y a»S2 0 aRVT i 0N^U7>**i2 
4S/MTA1 ^*«*>6&*x 3 f BB2 5 a*. 
P' gy 7 7 F^-XBil 7 a±KT i ON/<'J7^ 
**B2 4*Stl/rA l^B^eft^-XSBE 5 
b*. N* ^^-Ol 5iKTiON^'D7^^Jl' 
B2 4*rt-0-CA 1 ^B* 1 6^£^aui'5mffi2 5 c 
*. N* MWgJ««2 1 b±K«Sfil";a>12 0 
dMT i ONa-ij 7^**12 4^lt A 1 ^® 
s&>6ft**v- K«B2 5 d*. PsW? hTKMI 
*S1 7 b±fCT i ON^';7>*;H24«:M/tA 1 

[0171] C©i#> N* Sx? y*mi&2 1 a±S 

c^n * axmrtSM 2 1 b ±©«mpsij^c«c c n 6 © 

BH<Z>iBttll 1 9 ±(C*?W S^ttA*/ 'J a >B 2 0 a . 
2 0d©«fTai6«ffli»W«:/h3<. P* Ii'77F'< 
-zmWl 7a±RO ! N' M>- - 7^-Y>l 5±©^P 



(24) 
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n >« 2 0 a. 2 0d±tWCP' 

^-x^i 7a_h&t>'isr i^w>i 5±tc*a 

[0 172] CtlKSLt. PS^77 hTMMimi 
7 b ±©WP»«:*i»*aiK*««»K:^#t»c £*> 

^#-5 h 5 >i>**A F 
£ (B3 0#K8) . 

[0 17 3] VA±<D£5lC*mnBmcJ;ti& TS- 
Fttttl 8©PS^7 hTMiiHfltKl 7 b_h©g8PSSR 

©^tes>";3»i2 o*^SL/-c. c©bipbijf*j©p 

©^□g|5©JSIffl©*fi^tt 1 9±K^'>'J3>I2 0 
e&g|#;S-t±£ m.m&)te&teiki") =i>m2 0 20 

©*->K-x 7 gHti^TBaPSBftteSSaiLfcPS^ 
7 h**ffl&iilU 7 b^x v9 L >^L/-r-e©atEtCEJg|3 
ZSZBl&T&ctlckt). c©gunSlttc*iW£lS^ 
tt> 9©/?5CC^«S^> t J3>a2 0e©J*$ 

xs 7^««i2 i sijivmn&Rvcommvmmmi 

9 W S LISAS' U3>I2 0a ©&-riS^«fc 0 
fc, ifcP*!^? 7 aX&CXN* SS 

5±©S§gPSP«:*jW€.^<fc'3t>A^< 
fcS„ C©fctf>. T i ON^*';r^$;HS2 4*i^-T 30 

a±©^^>yn»12 0 aiKitasnST i ON 

OP* 1^7 h-^-^&igtl 7 ai&tfN* 

-f > 1 5±CCif«$n-5T i ON^*';r>^;H8 2 4 

mttzz. mis. mmtmn^ic^^pmifvy 

7 b±©PiPa5{CfcC>r«. 7?'*;^U 
•»^*Wt;SttT. c©pipg|5rt©PM^7^h^$e% 

7 bXKlitatStiST i ONA 1>T> £->HI2 4 40 
£MP^©ftg|»CteC>T±ief?l4 X«3& 5 ©HJSJfcgg© 

JS^jyJiCc^3T«cc»«ib-r s c 2,. 

[0 17 4] ftoT. ±fB*3©HJ6^©l^ilaltt 

$>-?x<t>, t i on^'»j7^ ^;pji2 Aammmcmm^ 

{b$n/cfiiBFf«rWUrt<^Ct(C«tO. T^-FS@2 
5 eRWV- F«S^2 1 bWKCjS«»©^<-YT^% 

h7>y^Afcc*iW£A';ytt*fiiGSLo 50 
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[0175] 438tii$ttK:J:ti& PM<-X« 
*S1 6 aRtfP* S^77 \"<-7.mt&\ 7 a^r^n-e 

n^-r-sxn{c*i^-cimB#(cT mm 1 8 

TSPS^^IJ^l 6bRVP> Mif?? h't—Z.m 
m 1 7 a £-£ft-eftff*Jj£U N* fx 5 7 dr|j[fe1{2 1 a 

F««2 1 bMl/. 15 5-*^©»gSP© 

^•*£Av y 3 >B 2 o £ - - > y -r £ xiMtc tec > r 
RlSCCPffly*? F-:RH8HK* 1 7 b±©P8P8B©gM& 

i->';n>§2 o*nt*-ra±#cc. c©gapgp©jaH 

©»*HB1 9±{C^*SSt/U3>JB2 0 eiJSSStt, 
MKC©gaPgPrt«cS(llb5tPMy7 7 h^*«»sU 
7b«HK|ffl»2 3*Jlfl«U TiONMy7^$;H 
2 4%/M,"CA l^I*64^iS *y««£2 5af 
£j£j£T£X*§{cfc^TR!#«t#V- F«g2 5 dRt^ 
7V- K««2 5 eZMtfi-? Si^tC^ PI^7h^ 
tt#J«J^l 7bir^"Kmffi2 5ei©HtC^SE-r.& 
T i ON^'JT^^^JB2 4*gBlTWtC|gejb0rC» 

[0 17 6]Se-^T. ^'J7>^I©i?^Sg 
SB. ^ R^3P^^«SgB©5^, X5-> 
^^€ig|5fC©*^^S>"; 3>12 o aasfiyiiSft-co 
-5NPN^*-Ts)<-^ h^>y^d?A«r^$3-r-&^K, 
3R©S!jgX^CfSIP,ff/-c>'J:Xg€rjIftn-rSCi^<. 7 
>-K«*l SCPIW^h^f^l 7bi7^ 
-F^g2 5ei©ratc^fi-r€.Ti ON/^'JT^^JU 

a 2 4 *i^BFf wtc»«{ bs titcmmz m u x t » 4 •> ^ 7" 

[0177] ^*J, ±M3» 1 -^6©Jlife^)!§K*jC»r 

-fimt^^xwRisx^zifi, NPN/^-r^-5 

&?X*AK:|B£3nSC£»:tt<. PNP^#-7h 
7>yx^i^*t- If v 7" ^ -Y * - K *ijgt8 3 tir (, 4 
l.*i«:git-*^tfc<tl>. */c> 7^-F««18 
£T^- F^®2 5 e ^(DfBllCfr&rZT i ON^''J7 
^ £;Ha 2 4 *^3fev)tCi9ra{b S y x 7^— tf 9 ^ 
y-Y=C- FBKo^TSSWb-ri^*i. *V-KWi 

*y-K«*4<z>n«c^fe-r*T i ON^*yr-^5?;na 
ifimm Wtc b L- X l >S ^ ^ i- — «f » ^ y * - F X 
&-?Xb£lK m«. ±IBmi~Sl6©||ti5Ji$SS©¥ 
^f*^»©#«BSH^{CteWS PSiRt>*N33©2gmS* 
3l!^L-CSIHiJi5!S©^Jt^ffi?rjifflTS<!:. IBf-ON 
S!S i8«±(CPNP^V*--^ 

-r^T i oN^OTstzMm&mmtiMcmmitLx^z 
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v x t - if ? v j * - f *fttw sci Amm~c& 

[0178] 

1 SCff 2 ©fg«B<fc P N&^Srftf IS 1 S^SH 2 ©^*$ 
^^©Rgte^tl^tlSfl 1 SCf jR2 O/t 'J 7 J ZtWB 

FT*^t^ #lSU : *2©/>'yT^^JUS©i!»&:< 

t *>-#©;< y ^^ni^gTWtcgiMftsn/c^ 

y tft^-r *>&m t ¥ m»m& t vixfct s tc & . 
mRo"02cD^era*i8iSs£-rs£5ELfc7 -/ ^> h 

[0179] *rt. m#m4<<cmz¥mftmwcDMmj3 
■mcktii*. p Nm&zttTm 1 &vm2 o?m®imm 

xsffiSP. u ^ *m®8P©:£Tfc:^*§ii~> y 
3 ^mamm 3 n-c ^ -s /< y r ^ * jutao^-r * 

h 7 > y x # AJ|BI-©^i**«±{Cig3S 3 ftT l > & ¥ 

5 ©gsasi5So'c©SH©*s^i8±cc*jw s^asn^ y 30 

Cilery. C©^5©g30SIJfc*}WSSM*, IftlfK 

©ji 3 tc m 1 ©^*6W^aBD©Dng»©ai 3 i>mt> o 

t>A^<-r-5Ci*ST'^S. C©fcS>. f^©Xgtc*sl,» 
T>t 'J7> *;Ht£*ifIT SKI, «7 £^©B3PSPK 

*3(,iT«msf%xf-y ^Ak, zs*mz>—-fi. ms© 
wpg|5rt©m i ©^F*$«}««t±cc««3n/c^* y t> £ 

yrtt**^-^. K»@*&*^-css«^*sa©^ 

[ 0 1 8 0 ] *fc. <-^iiiS£f 1 ©W^jfliDtelaJ 
B$fc:fl5j&L. ? fflHSim2©^*6^^i*la|B$(c 

0gs t , x 5 ^n©mgp©^jsa^ y 3 >m*>* z 
-->^-T5«tPi^icSR5©igpaJrt©»i©^^ 50 
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ta^ffitcpsp^RSb. ^'yTy^;ni5r^Lr^iS)i 

©^s^fS-rs^c. mi©ss<t»i©^B«j« 
^©Facc/i-errs^ ')T**f>\sm*mw\mmmt? 

£fcat>. K®3®ls&*sgar5!5^*S^©^>Jfieiffl*5« 

je<c ? * — y v 7* # ^ ^ - f i /1 y t ^ ^ j^jS© / < 
*©tasis<cif fcttigfciiiinf s c <t tt < , i^kjw 

[oiBillfc, if*S5K:#S¥^»^a©SJS^r 

P Nl^5:af f 1 2 ©^8W« 

y v?¥A*- Fix 3 v^SSP> 

-<-xmfiiSi5. u i' ^megp©^-c(c^ B i-> y 
=3 > ?nti>s^'j7^$ ;utfjjt©./ < ~> 
Yvi'V'Xz &m—<Dmm{*mm±tc mm 3 nx t, » & ^ 
*»i»-c. * 1 <DTmmmm±(om 
5 ©egpgp©^H©^s±«:^fS^'> y 3 >mzm& 

^5©mgP©^*SS^y :3>@£Bfc5fe 
•TSCitCfci). C©^5©^PSP{C*jWSS^St> ^ 

i^J«©/?$ ic&teikK y 3 >H©J13 *sttit>^fcfe© t 

LX . <6©x 5 v *#©gBPg»K:*$W =fc OWIS 
<T-2»C£aiT?i*.&. CO/cfe^ ±IBlS5f?J14©^<t 
ISJStCL-C. ^';7y^ii©^-f!H-7l-5>yx 
^KfeWS^yrttSrHSLo-o. K^H^SM-C^ 

Ftsateflsiw-aciasr**. 

[0182] * /c, -^-X^i^ 1 ©**«!^i&$:|BJ 
NfK^fiS L . X 5 y Zm&tm 2 ©^FI«^)««i?r|gJB$CC 
JgfiSL/. xs **^©11©SP©£JSII->y:3>®£^-* 
- x > £ £ InJU^C SB 5 ©gSPSP©ilH©«*SS±tC 

^^u^ymimnsa:, ^vrstuvrnzstux 

o'^2©m®^RX-rs£*(c. m©m«g£^i©^ 
Wtoffl&bvmK.-fx&fz>>* y r * jmimmffucm 
Mb-rs/cto. iK«^«f*^a-c5!5«^*&^©^>Jgtii 
fiW^tt^ ^ y * - F y r ^ 

^is?:ii»-r ^» c <t % < . mm(mc<m-?z c 
fifei^O. ax h©±^«i$(i-rsc£*5-c^s. 

[0183] gS*a6{C^4¥«<*«iB©«Jg* 
SCCtiatf. PNS^=&^T^1R^»2©^F*«^1|S 

£-;>*y-— tf Fix? v^^SSP. 

^-x^fia^ Sa f 3Ui'^^ffigP©±-C{c^JS H %^y 
=1 > Ji*sffiffl 3 fix i > y r ^ 9)\>mmv>^-< «J<- ^ 
F 9 > y x 5? #!|5l-©43?ftKtg±fc: ®*8 3 *vc ^ 5 * 
^^©SfiS^tcfec^r^ m l ©^*«^M«±©» 
5 ©ggpap©^H©^®±tc^^s^ y a >@£g|?? 

^5©g§PgP©^^>yn>Jl^^TS<!:ft 

(c . c ©^s -> y 3 >h©=j- - x -y * ic j: y m 5 
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©pgpsurt ©0 1 <D^HW>mn% x^^^yiT, mi 
oT-ms&mmffiicmte&i&irzc £<cj; »k con 

fcoHOilt, ffe©x 5 ? ^©gfJPSBCCfcWSg: 
^fcOfc^aKTSiSK:. •e©ffg*±ieii3KJl4X 
lZS<Dm&£K>WcAS<?ZC±&X-ZZ. C<DTc 
7 *%>\>W£.<r>rt-{T$~-rr F^>i?*f KfcW 
S^yTttSrSSSLoo, ±iaiii*14Xtt5©t&^fc* 
±(c BSJ8S*&a*ga -CWWfttflte)* >J6laffi#£j£& 10 
*^ * ^ — !f » ^ * * - F *S» (CffK-T S C i *i-C £ 

So 

[0 184] ^~*fra£J*l(D7MttMtt£iq 

> £ i HJBSKSfl 5 <DI3Pa5cDSH<D^M±(C 

©0 1 <D7t«fMH4l%9K|viap«^iA u /< 'J Tjf 3f Ji- 
JS*?> L/ T^UBA^ ft: £ X H&^fcff^-T & i Ie3 
l$fcmRtfW2©«K*jl^rS££<C. 3&l©«ffi 20 

(O* >igtnffl*i^ & * i- - If y # * - f <t y 
xgtciffcfttiii^jajra-r s c i a < . (Ennswccfptiir 

[0185]*fc. II!^18(C«5*»^H©»BS* 
£K J:ft«. P NJg^^ft:^ 1 &c>!S 2 ©^139ffife:& 

«rr «f * ^y-f*- Fix 5 30 
mmmm±(om 3 ©pupsgrv c ©jgH©*fi*H8-L(c fc 

'j3>I©t-^-i » =f KJ: 9JH3©ggpSI3l*J©lll 1 
«£F»WW#& i^yi'Ltf 1 0£RMMMOT<c 
DagB^fiX-rSCiKJ:^. C©m3©HP§l5«:fcWS 
ISM*. <€^©^3K^l©^iffi^i||^ffi©Dflg|5© 
^*«to-5fc(>(!)ilt. flfc©g8PaKcfctf£&M<fc 40 
9*>*£<-rSCi#-Ct3. C©/c». ^©XUKfc 

uTA'^yfJUifctat?,^, 15 -7*!£©ggpg|S 

(cfcC^T r f U W 3 

©BflPgBfCfcWS.* f y ^fcyt U -j V*.mtm. 03 

©papsiJi^©^ 1 <D^mnmm±icmms ntc^ y 7 a 
©* >tetnfii*s^ a s» * * - tf » ^ # * - f 
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[0186] £/c, ^-xmmtrn 1 ©^tt^«*isi 

j&au x s -j ^^©^ffigp©^^^ y 3 rwi*^ * 
~~y>/-rz±mmcm3<Dmnwpj<Dm 1 ©^®^ 

frhtez^-xmmmzmmrztm&ficm 1 ro c hi2 
©ms*^fiS-r i ftnc, ni ©^ i 0 1 o^mum 

zictb, wmmmmxwmMm<D*ymKm^ 

■<X-rr fJe*©»fiIS(C»ffc«cXS 
£i!flD T 5Ci&<. ISJBfWtcf^ii-r^ci *5 ojfig i ft: 

[0187] s/c, mmisic%*>¥mw : £.&.o>$mi3 

mc J;n«, P NS^*ft:-r0 1 RO*SS2 ©^*e^«j^ 
*MSZ>V y-jV*t4*- Fix 5 £H@g|HC 

©*^Msa->y 3>B3&jffifflsn-ci»4^ y ^ 

*S3n-cc^^»:^g©S?jg^K:fcc>-c. fio^ 
IttMWjLh©* 3 ©raPSP©aK©»i»lfi-htC^i|gSi' 
yn>B*^^-tfi<tit{c, 03©gaPSP©^*£^> 

y=i>M*i^5fe-r€.ciK«j:i9 v c©03©ggpgp«:fc 
wssm*, ^m©w3^jg^>y=i>Ji©/f3^ 

Wo ~> tci, © i L X . ffe© x 3 s. *»©MP»«: fcW S 

fm£*)i>*%<-r2>ct&x%2>. cote®. ±taw 

8 ©*§•£ i |5J«K 0 "C , ; < y T y * ji©^ < * 

fflttjWSJjr K«^t&^©* >igtA«*s^^ft: 
VvtitA*- Y*®mcYm?Z>CtifiX*Z>. 
[0188] ^-^«l^i0 1 ©5F*i6%^*P 

JfJfiSL/, x 5 » 5r^©^SSP©^*£^-> y n ^la*^ - ^ 
"->^T5i |SIB${C0 3 ©PflPSB©ilH©^K±tC 
^*Sa^ya>«*^3H±» ^''J7y*;H^LT 
#MS^e.ft:S^-x^@^*ffJfiSt-Si|^B#«c0 1 R 
D ! 02©^*JfJfiST-2»iit«:. 01©^gi01©^ 
MVfiWit^ ©Kfc/i-aE-r s^' y r ^ ^ JH*^«(ci 
JiffrS/c46. K«5S*SAJ^-C6K®^*&^©^>fitn: 
fia#3c5£ft: 3» ^ ±— tf "j 7*f4 * - F i>>t y f 

fttXg*iiJ)n-r S C i ft: < . KB#95jKfPSSf -2. C i *s pj 
#6ift:f3. ax F©±J?£JI?$IJ^£c 
[0189] if*^ 1 0 K^^*3gtt^@©Kig 

*ffiK«tti«. P NS^* 0: 1 RO'f 2 ©^ttif 
KfttTi^xt-lf^W* - Fix- SffiSP 

(c©^*ss^ y 3 $ 4ir (,> h * y r ^ £ 

mm2ftx\,>z*m#ms<DMmjjmc*s^x. mi<o 
^y3>a*sii¥3i±. 03©pgpsi5©^ite^>y=i> 
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x 9 :HC<fc !5ffi3©&liPgRf*g©l& 1 (D7*C«f«««x -j 

2 tc^SSS^ >; ^ >Jg©Jg 3 <fc ft 1 03W8MRMe<D 
P»Kfctf5ailJ:0 4**<-r*C4*'T?*S. t© 
mtCE>/<-/4<- 7 h ^ #K*iW£/-S 'J Ttt*56« 

mta -i k *$£ccf¥*»- ■*> c £ a* 

[ 0 1 9 0 ] *fc. ©^*«^«*PI 

^{cjfMo . x s 9 *4B*£# 2 (D^&mmwzmmic 

m&L, x s v ^©aSffl&D^teHS'y n>B*^'^ 

> y-r h t mmm 3 ©iapgp©giH©i^t)i_h(c 

©is i ©wwi««®^D3g|5^jf^ u /< y r y $ 
a* o r &fgit*> 6 ft * <■<- x m®^*«fist- a 4 m 

B${C»lR^2©^fiB*Jf^-r^<fcft«:. S»l©«ffi 20 
<D* >&intf#£5£ ft y x T — *f v -7 1 A * - F <t > < *J 

njg«c«ffc<cxe*jaarr * c t % < . isji^iwttfptrr 

[ 0 1 9 1 ] *fc. It^« 1 1 {C#&¥ig#£!Eg©£iji 
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PROBLEM TO BE SOLVED: To provide a method for manufacturing a semiconductor 
device in which destruction short circuit of a Zener zap diode is easy and an on-resistance 
value after destruction short circuit is stabilized, even when a barrier metal structure is 
employed for a metal wiring. 

SOLUTION: This Zener zap diode is constituted with an anode region 18, comprising a P 
type impurity region 16b and a P+ type graft impurity region 17b, and a cathode region 21b 
comprising an N+ type impurity region. In this case, a recessed part is formed on the surface 
of the P+ type graft impurity region 17b, and a step in an opening part formed on an 
insulating film 19 on the P+ type graft impurity region 17b is made relatively large because 
depth of the recessed part is added to the thickness of the insulating film 19, so that a TiON 
barrier metal layer 24 interposed between the P+ type graft impurity region 17b and an 
anode electrode 25e comprising an Al alloy layer is locally made thin in a corner part of the 
opening part. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device with which a semiconductor 
device and its manufacture approach are started, especially zener-zap diode (Zener Zap Diode) and a 
bipolar transistor are loaded together on the same semi-conductor substrate, and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] As for the conventional zener-zap diode, it was common to have used the 
emitter electrode and base electrode which used aluminum (aluminum) or aluminum alloy as a cathode 
(Cathode; cathode) electrode and an anode (Anode; anode plate) electrode, respectively, using the PN 
junction of the emitter region of an NPN bipolar transistor and base region which were formed for 
example, in Si (silicon) substrate front face to make. For this reason, zener-zap diode can be produced 
instantaneous in the process which creates an NPN bipolar transistor. 

[0003] Moreover, when this zener-zap diode was used as a trimming equipment, trimming of cathode 
electrode-anode inter-electrode resistance was performed by impressing the reverse bias of high electric 
field and carrying out the destructive short circuit (zener zapping) of the zener-zap diode a cathode 
electrode, an anode electrode, and in between. 

[0004] The mechanism of a destructive short circuit of this zener-zap diode is considered as follows. 
That is, if the reverse bias of high electric field is impressed to cathode electrode-anode inter-electrode, a 
temperature rise will happen by generation of heat by the high current which flows to hard flow to the 
PN-junction section. Furthermore, if the intrinsic temperature from which a local current concentration 
field will occur and the temperature of this current concentration field will produce rapid increase of a 
carrier if temperature rises is reached, it will become a low resistance field momentarily, PN-junction 
destruction will be produced, and aluminum of an electrode section will dissolve according to that 
consecutiveness current further. And this dissolved aluminum and Si of Si substrate react, and aluminum 
filament which connects cathode electrode-anode inter-electrode is formed in Si substrate front face. 
[0005] By the way, barrier metal structure has been adopted as metal wiring of a bipolar transistor more 
often with detailed-izing of the component by high integration of a bipolar IC (integrated circuit) in 
recent years. And it is common to use a refractory metal like TiON, in order to control the migration of 
metal wiring and to control the reaction of aluminum and Si in the contact part of a component as this 
barrier metal. 

[0006] Below, the manufacture approach of a semiconductor device that the bipolar transistor and zener- 
zap diode which adopted barrier metal structure as metal wiring are loaded together on the same semi- 
conductor substrate is explained using drawing 3 1 - drawing 36 . some zener-zap diodes which show a 
process sectional view for drawing 3 1 - drawing 33 to explain the 1 st manufacture approach of the 
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conventional semiconductor device, and drawing 34 to drawing 33 here - a process sectional view for 
an enlarged drawing, drawing 35 - drawing 37 to explain the 2nd manufacture approach of the 
conventional semiconductor device, and some zener-zap diodes which show drawing 38 to drawing 37 - 
- it is an enlarged drawing. 

[0007] (The 1st conventional manufacture approach) It is N+ to P type Si substrate 41 front face first. 
After forming the mold embedding layer 42, the N type epitaxial layer 43 is grown up. Moreover, the P 
type isolation 44 which reaches the P type Si substrate 41 from N type epitaxial layer 43 front face is 
formed, it detaches by the component to an NPN bipolar transistor field and a zener-zap diode field, and 
the N type epitaxial layer 43 on the N type embedding layer 42 is set to N type collector field 43a. 
Moreover, N type epitaxial layer 43 front face to N+ N+ for collector drawing which reaches the mold 
embedding layer 42 The mold plug-in (Plug In) 45 is formed. 

[0008] Then, it is P+, while adding a P type impurity on the N type collector field 43a front face of an 
NPN bipolar transistor field, and N type epitaxial layer 43 front face of a zener-zap diode field 
alternatively and forming P type base region 46a and P type impurity range 46b in them, respectively. 
Mold graft base field 47a and P+ P type impurity range 46b and P+ which form mold graft impurity 
range 47b, respectively, and adjoin The anode field 48 which consists of mold graft impurity range 47b 
is formed. 

[0009] Then, after depositing an insulator layer 49 all over a base, etching removal of the insulator layer 
49 is carried out alternatively, and they are a P type base region 46a top and P+. A mold graft base field 
47a, N+ mold plug-in 45, and P type impurity range 46b top and P+ On mold graft impurity range 47b, 
opening is formed, respectively. Then, a P type base region 46a top and N+ after depositing the 
polycrystalline silicon layer 50 all over a base It is As+ to the polycrystalline silicon layer 50 of opening 
on the mold plug-in 45 and P type impurity range 46b. It is P+ while pouring in alternatively. It is for 
example, BF2+ to the polycrystalline silicon layer 50 of opening on mold graft base field 47a and P type 
impurity range 46b. It pours in alternatively (refer to drawing 3 1 ). 

[0010] Subsequently, As (arsenic) and B (boron) are diffused from the polycrystalline silicon layer 50. It 
is N+ to a P type base region 46a front face. It is mold emitter region 51a N+ It is N+ to mold plug-in 45 
front face. The mold collector contact field 52 It is N+ to a P type impurity range 46b front face. 
Cathode field 51b which consists of a mold impurity range P+ It is P+ to a mold graft base field 47a 
front face. It is a mold base contact field (not shown) P+ An anode contact field (not shown) is formed 
in a mold graft impurity range 47b front face, respectively. 

[001 1] Then, patterning of the polycrystalline silicon layer 50 is carried out to a predetermined 
configuration, and it is N+. A mold emitter region 51a top and P+ A mold graft base field 47a top and 
N+ The polycrystalline silicon layers 50a, 50b, 50c, 50d, and 50e are made to remain on the insulator 
layer 49 of these perimeters at each opening list on the mold collector contact field 52, cathode field 
51b, and an anode contact field (refer to drawing 32 ). 

[0012] Subsequently, after depositing in order aluminum system metal layer which consists of the 
barrier metal layer and aluminum, or aluminum alloy which consists of TiON all over a base, patterning 
of these is carried out to a predetermined configuration. N+ Emitter electrode 55a which consists of an 
aluminum system metal layer through polycrystalline silicon layer 50a and the barrier metal layer 54 on 
mold emitter region 5 la P+ Base-electrode 55b which consists of an aluminum system metal layer 
through polycrystalline silicon layer 50b and the barrier metal layer 54 on mold graft base field 47a N+ 
Collector-electrode 55c which consists of an aluminum system metal layer through polycrystalline 
silicon layer 50c and the barrier metal layer 54 on the mold collector contact field 52 55d of cathode 
electrodes which consist of an aluminum system metal layer through 50d of polycrystalline silicon 
layers, and the barrier metal layer 54 on cathode field 51b P+ of the anode field 48 Anode electrode 55e 
which consists of an aluminum system metal layer through polycrystalline silicon layer 50e and the 
barrier metal layer 54 is formed on mold graft impurity range 47b, respectively. 
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[0013] Thus, the zener-zap diode B of barrier metal structure is loaded together on the same semi- 
conductor substrate as well as the NPN bipolar transistor A by which the polycrystalline silicon layers 
50a, 50b, and 50c are used for the emitter polar zone of barrier metal structure, the base-electrode 
sections,' and all the collector-electrode sections, and a semiconductor device is produced (refer to 
drawing 33 ). 

[0014] It sets here to the zener-zap diode B shown in drawing 33 , and is P+ of the anode field 48. The 
level difference which polycrystalline silicon layer 50e on opening on mold graft impurity range 47b 
and the insulator layer 49 of this perimeter makes Other N+ Since it becomes equal to the level 
difference which polycrystalline silicon layer 60a on opening on mold emitter region 5 1 a and the 
insulator layer 59 of this perimeter makes, It is P+ as shown in the drawing 34 , which is an enlarged 
drawing a part. The barrier metal layer 54 which intervenes between mold graft impurity range 47b, and 
anode electrode 65e is formed in almost uniform thickness. Moreover, although illustration is not carried 
out, the barrier metal layer 54 which intervenes between cathode field 51b and 55d of cathode electrodes 
as well as the case where it is shown in drawing 34 serves as almost uniform thickness. 
[0015] It is first made to be the same as tblat of the case of the 1st manufacture approach of the above- 
mentioned former. (The 2nd conventional manufacture approach) It is N+ to P type Si substrate 41 front 
face. Form the mold embedding layer 42 and the N type epitaxial layer 43 is grown up. While forming 
the P type isolation 44 and carrying out isolation to an NPN bipolar transistor field and a zener-zap 
diode field The N type epitaxial layer 43 on the N type embedding layer 42 is set to N type collector 
field 43a, and it is N+ for collector drawing. The mold plug-in 45 is formed'. And it is P+ while forming 
P type base region 46a and P type impurity range 46b in an N type collector field 43 a front face and N 
type epitaxial layer 43 front face, respectively. Mold graft base field 47a and P+ P type impurity range 
46b and P+ which form mold graft impurity range 47b, respectively, and adjoin The anode field 48 
which consists of mold graft impurity range 47b is formed. 

[0016] Then, after depositing an insulator layer 49 all over a base, etching removal of this insulator layer 
49 is carried out alternatively, and opening is formed, respectively on P type base region 46a and P type 
impurity range 46b. And it is As+ to the this polycrystalline silicon layer after depositing polycrystalline 
silicon layer 50 all over base 50 whole surface. It pours in (refer to drawing 35 ). 

[0017] Patterning of the polycrystalline silicon layer 50 is carried out to a predetermined configuration. 
In each opening list on P type base region 46a and P type impurity range 46b subsequently, on the 
insulator layer 49 of these perimeters Such polycrystalline silicon layer 50a after making the 
polycrystalline silicon layers 50a and 50d remain, As is diffused from 50d and it is N+ to a P type base 
region 46a front face. It is mold emitter region 5 la to a P type impurity range 46b front face N+ Cathode 
field 51b which consists of a mold impurity range is formed, respectively (refer to drawing 36 ). 
[0018] Subsequently, etching removal of the insulator layer 49 is carried out alternatively, and it is P+. 
A mold graft base field 47a top and N+ The mold plug-in 45 top and P+ Opening is formed on mold 
graft impurity range 47b, respectively. Then, after depositing in order the barrier metal layer and 
aluminum system metal layer which consist of a refractory metal like TiON all over a base, patterning of 
these is carried out to a predetermined configuration. N+ Emitter electrode 55a which consists of an 
aluminum system metal layer through polycrystalline silicon layer 50a and the barrier metal layer 54 on 
mold emitter region 51a P+ Base-electrode 55b which consists of an aluminum system metal layer 
through the barrier metal layer 54 on mold graft base field 47a N+ Collector-electrode 55c which 
consists of an aluminum system metal layer through the barrier metal layer 54 on the mold plug-in 45 
55d of cathode electrodes which consist of an aluminum system metal layer through 50d of 
polycrystalline silicon layers, and the barrier metal layer 54 on cathode field 51b P+ of the anode field 
48 Anode electrode 55e which consists of an aluminum system metal layer through polycrystalline 
silicon layer 50e and the barrier metal layer 54 is formed on mold graft impurity range 47b, respectively. 
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[0019] Thus, the zener-zap diode B of barrier metal structure is loaded together on the same Si substrate 
41 as well as the NPN bipolar transistor A by which polycrystalline silicon layer 50a is used only for the 
emitter polar zone among the emitter polar zone of barrier metal structure, the base-electrode section, 
and the collector-electrode section, and a semiconductor device is produced (refer to drawing 37 ). 
[0020] It sets here to the zener-zap diode B shown in drawing 37 , and is P+ of the anode field 48. The 
level difference in opening on mold graft impurity range 47b Other N+ Since it becomes equal to the 
level difference which polycrystalline silicon layer 60a on opening on mold emitter region 51a and the 
insulator layer 59 of this perimeter makes, It is P+ as shown in the drawing 38 which is an enlarged 
drawing a part. The barrier metal layer 54 which intervenes between mold graft impurity range 47b and 
anode electrode 65e is formed in almost uniform thickness. Moreover, although illustration is not carried 
out, it becomes cathode field 51b and thickness also with the almost uniform barrier metal layer 54 
which intervenes between 55d of cathode electrodes. 
[0021] 

[Problem(s) to be Solved by the Invention] Thus, it sets to the semiconductor device with which the 
above-mentioned conventional bipolar transistor A and the zener-zap diode B are loaded together on the 
same Si substrate 41 . Also in the zener-zap diode B which will be created instantaneous in the 
production process of a bipolar transistor A if barrier metal structure is adopted as metal wiring The 
barrier metal layer 54 which consists of a refractory metal like TiON will intervene with almost uniform 
thickness between 55d of cathode electrodes, anode electrode 55e, and Si substrate 41 front faces which 
consist of an aluminum system metal. For this reason, by impressing the reverse bias of high electric 
field among 55d-anode electrode 55of cathode electrodes e, aluminum which the electrode section 
dissolved, and Si of the Si substrate 41 were made to react, and the problem of forming aluminum 
filament and that the mechanism of a destructive short circuit of zener-zap diode was checked arose, 
moreover ~ for this reason, the problem that the ON (ON) resistance after a destructive short circuit 
varied was also produced. 

[0022] Then, even if this invention is made in view of the above-mentioned trouble and adopts barrier 
metal structure as metal wiring, the destructive short circuit of zener-zap diode is easy for it, and it aims 
at offering the semiconductor device which can stabilize the on resistance value after a destructive short 
circuit, and its manufacture approach. 
[0023] 

[Means for Solving the Problem] The above-mentioned technical problem is attained by the 
semiconductor device concerning the following this inventions, and its manufacture approach. Namely, 
the 1st and 2nd impurity ranges where the semiconductor device concerning claim 1 makes a PN 
junction, It is a semiconductor device possessing the zener-zap diode which has the 1st and 2nd 
electrodes connected to these 1st and 2nd impurity ranges, respectively. While the 1st and 2nd barrier 
metal layers intervene, respectively between the 1st electrode and the 1st impurity range and between 
the 2nd electrode and the 2nd impurity range When it has the part where one [ at least ] barrier metal 
layer of these [ 1st ] and the 2nd barrier metal layer was thin-film-ized locally and a predetermined 
reverse bias is impressed to inter-electrode [ 1st and 2nd ], Current concentration arises in the part where 
the barrier metal layer was thin-film-ized locally, junction destruction occurs, and it is characterized by 
forming the filament which connects the 1st and 2nd electrodes. 

[0024] Thus, it sets to the semiconductor device concerning claim 1. Even if it is the zener-zap diode of 
the barrier metal structure where the 1st and 2nd barrier metal layers which consist of a refractory metal, 
for example, respectively intervene between the 1st and 2nd electrodes which form a cathode electrode 
and an anode electrode, and the 1 st and 2nd impurity ranges which make a PN junction By having the 
part where one [ at least ] barrier metal layer of the 1st and 2nd barrier metal layers was thin-film-ized 
locally When the reverse bias of high electric field is impressed to inter-electrode [ 1st and 2nd ], while 
the current concentration with this barrier metal layer local in the part thin-film-ized locally occurs and a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 11/23/2004 



TOSS PAGE BLANK (usptoj 



Page 5 of 35 



barrier metal layer is torn The stable filament which the metal and semi-conductor substrate which 
constitute an electrode by generation of heat accompanying it react, and connects inter-electrode [ 1st 
and 2nd ] becomes is easy to be formed. Therefore, while a zener-zap generating current falls and the 
destructive short circuit of zener-zap diode becomes easy, the on resistance value after a destructive 
short circuit will become stable. 

[0025] In addition, in the semiconductor device of the claim 1 above-mentioned publication, the semi- 
conductor substrate with which the 1 st and 2nd impurity ranges are formed in the front face is an Si 
substrate, and it is desirable for the 1st and 2nd electrodes to consist of aluminum or an aluminum alloy. 
In this case, when the reverse bias of high electric field is impressed to inter-electrode [ 1st and 2nd ] 
and the current concentration with a barrier metal layer local in the part thin-film-ized locally occurs 
aluminum which constitutes the 1st and 2nd electrodes by generation of heat accompanying it will , 
dissolve easily, this dissolved aluminum and Si of Si substrate will react, and aluminum filament which 
connects inter-electrode [ 1st and 2nd ] will be easily formed in Si substrate front face. 
[0026] Moreover, in the semiconductor device of the claim 1 above-mentioned publication, zener-zap 
diode is not limited when it is a simple substance, and it may be loaded together on the same semi- 
conductor substrate as a bipolar transistor. In this case, although metal wiring of a bipolar transistor also 
has barrier metal structure, since the barrier metal layer in this bipolar transistor does not need to have 
the part thin-film-ized locally, it achieves the function of barrier metal structure original. 
[0027] Moreover, the manufacture approach of the semiconductor device concerning claim 4 It is the 
manufacture approach of a semiconductor device that the zener-zap diode and the bipolar transistor 
which have the 1st and 2nd impurity ranges which make a PN junction are loaded together on the same 
semi-conductor substrate. After forming a collector field in a semi-conductor substrate front face, the 
impurity of the 1st conductivity type is added alternatively . The 1st process which forms a base region 
in a collector field front face, and forms the 1 st impurity range in a semi-conductor substrate front face, 
respectively, The 2nd process which removes alternatively the insulator layer deposited all over the 
base, forms the 3rd opening on a collector field and forms the 4th and 5th openings for the 1st and 2nd 
openings on the 1st impurity range on a base region, respectively, After depositing a polycrystalline 
silicon layer all over a base, while adding the impurity of the 1st conductivity type in the polycrystalline 
silicon layer of the 2nd opening The 3rd process which adds the impurity of the 2nd conductivity type in 
the polycrystalline silicon layer of the 1st, 3rd, and 4th openings, The impurity of the 1st conductivity 
type in a polycrystalline silicon layer and the 2nd conductivity type is diffused. The 4th process which 
forms a collector contact field in a collector field front face, and forms the 2nd impurity range in a base 
region front face for an emitter region and a base contact field on the 1st impurity range front face, 
respectively, While carrying out patterning of the polycrystalline silicon layer to a predetermined 
configuration, making a polycrystalline silicon layer remain on the insulator layer of these perimeters in 
the 1st thru/or 4th opening list and removing the 5th opening and the polycrystalline silicon layer on the 
insulator layer of this perimeter The 1st impurity range in the 5th opening is etched by over-etching of 
this polycrystalline silicon layer. The 5th process which forms a crevice in the 1st impurity range front 
face, the base electrode which carries out patterning of the barrier metal layer and metal layer which 
carried out sequential deposition all over the base to a predetermined configuration, and consists of a 
metal layer through a barrier metal layer on the 1st thru/or the polycrystalline silicon layer of the 4th 
opening, an emitter electrode, It has the 6th process which forms the 1st electrode which becomes the 
5th opening from a metal layer through a barrier metal layer about a collector electrode and the 2nd 
electrode, respectively. In case a barrier metal layer is deposited in said 6th process, it is characterized 
by thin-film-izing locally the barrier metal layer deposited on the 1st [ in the 5th opening ] impurity 
range. 

[0028] Thus, it sets to the manufacture approach of the semiconductor device concerning claim 4. While 
removing the 5th opening on the 1st impurity range, and the polycrystalline silicon layer on the insulator 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/23/2004 



r 



TOSS PAOE BLAiK (uspto) 



Page 6 of 3 5 



layer of this perimeter By etching the 1st impurity range in the 5th opening by over-etching of this 
polycrystalline silicon layer, and forming a crevice in the 1st impurity range front face Since the level 
difference in this 5th opening becomes that by which the depth of a crevice joined the thickness of an 
insulator layer and becomes larger than the level difference in other openings, In case a barrier metal 
layer is deposited in a next process, while good step coverage is obtained in other openings, step 
coverage gets worse in the 5th opening, and the barrier metal layer deposited on the 1st [ in the 5th 
opening ] impurity range is thin-film-ized locally. 

[0029] For this reason, when the reverse bias of high electric field is impressed to inter-electrode [ of 
zener-zap diode /1st and 2nd ], while the current concentration with this barrier metal layer local in the 
part thin-film-ized locally occurs and a barrier metal layer is torn, the filament which the metal and 
semi-conductor substrate which constitute an electrode by generation of heat accompanying it react, and 
connects inter-electrode [ 1st and 2nd ] is formed. Therefore, securing the barrier property of the bipolar 
transistor of barrier metal structure, the destructive short circuit of zener-zap diode is easy, and a 
semiconductor device with the stable on resistance value after a destructive short circuit is produced 
easily. 

[0030] Moreover, it sets to the manufacture approach of the semiconductor device concerning claim 4. 
The 1st impurity range is formed in coincidence in the process which forms a base region. The 2nd 
impurity range is formed in coincidence in the process which forms an emitter region. In the process 
which carries out patterning of the polycrystalline silicon layer of polar zone, such as ah emitter, a 
crevice is formed in the 5th impurity range front face [ 1st ] of opening circles at coincidence. While 
forming the 1st and 2nd electrodes in coincidence in the process which forms the base electrode which 
consists of a metal layer through a barrier metal layer, the barrier metal layer which intervenes between 
the 1st electrode and the 1st impurity range is thin-film-ized locally. For this reason, a destructive short 
circuit is easy, and zener-zap diode with the stable on resistance value after a destructive short circuit is 
produced instantaneous on the same semi-conductor substrate, without adding a new process to the 
conventional production process which produces the bipolar transistor of an emitter, the base, and the 
barrier metal structure that is using the polycrystalline silicon layer for each polar zone of a collector in 
anyway. 

[0031] Moreover, the manufacture approach of the semiconductor device concerning claim 5 In the 
manufacture approach of the semiconductor device concerning above-mentioned claim 4, patterning of 
the polycrystalline silicon layer is carried out to a predetermined configuration instead of said 5th 
process. Make a polycrystalline silicon layer remain on the insulator layer of these perimeters in the 1st 
thru/or 4th opening list, a polycrystalline silicon layer is made to remain on the insulator layer of the 5th 
perimeter of opening, and it is characterized by having the 5th process which removes the 
polycrystalline silicon layer of the 5th opening. 

[0032] Thus, it sets to the manufacture approach of the semiconductor device concerning claim 5. While 
making a polycrystalline silicon layer remain on the insulator layer of the 5th perimeter of opening on 
the 1st impurity range By removing the polycrystalline silicon layer of the 5th opening, the level 
difference in this 5th opening Since it becomes that by which the thickness of a polycrystalline silicon 
layer joined the thickness of an insulator layer and becomes larger than the level difference in other 
openings, In case a barrier metal layer is deposited in a next process, while good step coverage is 
obtained in other openings, step coverage gets worse in the 5th opening, and the barrier metal layer 
deposited on the 1st [ in the 5th opening ] impurity range is thin-film-ized locally. Therefore, like the 
case of above-mentioned claim 4, securing the barrier property of the bipolar transistor of barrier metal 
structure, the destructive short circuit of zener-zap diode is easy, and a semiconductor device with the 
stable on resistance value after a destructive short circuit is produced easily. 

[0033] Moreover, it sets to the manufacture approach of the semiconductor device concerning claim 5. 
The 1st impurity range is formed in coincidence in the process which forms a base region. The 2nd 
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impurity range is formed in coincidence in the process which forms an emitter region. A polycrystalline 
silicon layer is made to remain on the insulator layer of the 5th perimeter of opening at coincidence in 
the process which carries out patterning of the polycrystalline silicon layer of polar zone, such as an 
emitter. While forming the 1st and 2nd electrodes in coincidence in the process which forms the base 
electrode which consists of a metal layer through a barrier metal layer, the barrier metal layer which 
intervenes between the 1 st electrode and the 1 st impurity range is thin-film-ized locally. For this reason, 
like the case of above-mentioned claim 4, a destructive short circuit is easy, and zener-zap diode with 
the stable on resistance value after a destructive short circuit is produced instantaneous on the same 
semi-conductor substrate, without adding, a new process to the conventional production process which 
produces the bipolar transistor of an emitter, the base, and the barrier metal structure that is using the 
polycrystalline silicon layer for each polar zone of a collector in any way. ■ 
[0034] Moreover, the manufacture approach of the semiconductor device concerning claim 6 In the 
manufacture approach of the semiconductor device concerning above-mentioned claim 4, patterning of 
the polycrystalline silicon layer is carried out to a predetermined configuration instead of said 5th 
process. While making a polycrystalline silicon layer remain on the insulator layer of these perimeters in 
the 1 st thru/or 4th opening list, making a polycrystalline silicon layer remain on the insulator layer of the 
5th perimeter of opening and removing the polycrystalline silicon layer of the 5th opening It is 
characterized by having the 5th process which etches the 1st impurity range in the 5th opening by over- 
etching of this polycrystalline silicon layer, and forms a crevice in the 1st impurity range front face. 
[0035] Thus, it sets to the manufacture approach of the semiconductor device concerning claim 6. While 
making a polycrystalline silicon layer remain on the insulator layer of the 5th perimeter of opening on 
the 1st impurity range and removing the polycrystalline silicon layer of the 5th opening By etching the 
1st impurity range in the 5th opening by over-etching of this polycrystalline silicon layer, and forming a 
crevice in the 1st impurity range front face The level difference in this 5th opening becomes that by 
which the thickness of a polycrystalline silicon layer and the depth of a crevice joined the thickness of 
an insulator layer, and becomes larger than the level difference in other openings. And since the level 
difference in this 5th opening is still larger than above-mentioned claim 4 or the case of 5, In case a 
barrier metal layer is deposited in a next process, while good step coverage is obtained in other 
openings, step coverage gets worse in the 5th opening. The barrier metal layer deposited on the 1st [ in 
the 5th opening ] impurity range is thin-film-ized locally beyond above-mentioned claim 4 or the case of 
5. Therefore, securing the barrier property of the bipolar transistor of barrier metal structure, rather than 
the case where the destructive short circuit of zener-zap diode is above-mentioned claim 4 or 5, it is still 
easier and a semiconductor device with the stable on resistance value after a destructive short circuit is 
produced easily. 

[0036] Moreover, it sets to the manufacture approach of the semiconductor device concerning claim 6. 
The 1st impurity range is formed in coincidence in the process which forms a base region. While making 
a polycrystalline silicon layer remain on the insulator layer of the 5 th perimeter of opening at 
coincidence in the process which forms the 2nd impurity range in coincidence in the process which 
forms an emitter region, and carries out patterning of the polycrystalline silicon layer of polar zone, such 
as an emitter In the process which forms a crevice in the 1 st impurity range front face in the 5th opening, 
and forms the base electrode which consists of a metal layer through a barrier metal layer, while forming 
the 1st and 2nd electrodes in coincidence The barrier metal layer which intervenes between the 1st 
electrode and the 1st impurity range is thin-film-ized locally. For this reason, like the case of above- 
mentioned claim 4, a destructive short circuit is easy, and zener-zap diode with the stable on resistance 
value after a destructive short circuit is produced instantaneous on the same semi-conductor substrate, 
without adding a new process to the conventional production process which produces the bipolar 
transistor of an emitter, the base, and the barrier metal structure that is using the polycrystalline silicon 
layer for each polar zone of a collector in any way. 
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[0037] In addition, in the manufacture approach of the semiconductor device concerning above- 
mentioned claims 4-6, the sequence of said 4th process and said 5th process may be replaced, and the 
4th process may be performed after the 5th process. That is, after performing patterning of a 
polycrystalline silicon layer instead of performing patterning of a polycrystalline silicon layer after 
performing impurity diffusion from a polycrystalline silicon layer and forming an emitter region and the 
2nd impurity range, impurity diffusion from a polycrystalline silicon layer may be performed, and an 
emitter region and the 2nd impurity range may be formed. Also in this case, the same operation as the 
case of above-mentioned claim 4 is done so. 

[0038] Moreover, the manufacture approach of the semiconductor device concerning claim 8 It is the 
manufacture approach of a semiconductor device that the zener-zap diode and the bipolar transistor 
which have the 1st and 2nd impurity ranges which make a PN junction are loaded together on the same 
semi-conductor substrate. After forming a collector field in a semi-conductor substrate front face, the 
impurity of the 1st conductivity type is added alternatively. The 1st process which forms a base region 
in a collector field front face, and forms the 1st impurity range in a semi-conductor substrate front face, 
respectively, The 2nd process which removes alternatively the insulator layer deposited all over the 
base, forms the 1st opening on a base region and forms the 2nd and 3rd openings on the 1st impurity 
range, respectively, The 3rd process which adds the impurity of the 2nd conductivity type all over a 
polycrystalline silicon layer after depositing a polycrystalline silicon layer all over a base, While 
carrying out patterning of the polycrystalline silicon layer to a predetermined configuration, making a 
polycrystalline silicon layer remain on the insulator layer of these perimeters in the 1st and 2nd opening 
lists and removing the 3rd opening and the polycrystalline silicon layer on the insulator layer of this 
perimeter The 4th process which etches the 1st impurity range in the 3rd opening by over-etching of this 
polycrystalline silicon layer, and forms a crevice in the 1st impurity range front face, The 5th process 
which diffuses the impurity of the 2nd conductivity type in a polycrystalline silicon layer, forms an 
emitter region in a base region front face, and forms the 2nd impurity range in the 1st impurity range 
front face, respectively, The 6th process which removes an insulator layer alternatively, forms the 4th 
opening on a base region and forms the 5th opening on a collector field, respectively, Patterning of the 
barrier metal layer and metal layer which carried out sequential deposition all over the base is carried 
out to a predetermined configuration. The emitter electrode and the 2nd electrode which consist of a 
metal layer through a barrier metal layer on the polycrystalline silicon layer of the 1st and 2nd openings 
The 1st electrode which becomes the 3rd thru/or the 5th opening from a metal layer through a barrier 
metal layer, In case it has the 7th process which forms a base electrode and a collector electrode, 
respectively and a barrier metal layer is deposited in said 7th process, it is characterized by thin-film- 
izing locally the barrier metal layer deposited on the 1st [ in the 3rd opening ] impurity range. 
[0039] Thus, it sets to the manufacture approach of the semiconductor device concerning claim 8. While 
removing the 3rd opening on the 1st impurity range, and the polycrystalline silicon layer on the insulator 
layer of this perimeter By etching the 1st impurity range in the 3rd opening by over-etching of this 
polycrystalline silicon layer, and forming a crevice in the 1st impurity range front face Since the level 
difference in this 3rd opening becomes that by which the depth of a crevice joined the thickness of an 
insulator layer and becomes larger than the level difference in other openings, In case a barrier metal 
layer is deposited in a next process, while good step coverage is obtained in other openings, step 
coverage gets worse in the 3rd opening, and the barrier metal layer deposited on the 1st [ in the 3rd 
opening ] impurity range is thin-film-ized locally. Therefore, securing the barrier property of the bipolar 
transistor of barrier metal structure, the destructive short circuit of zener-zap diode is easy, and a 
semiconductor device with the stable on resistance value after a destructive short circuit is produced 
easily. 

[0040] Moreover, it sets to the manufacture approach of the semiconductor device concerning claim 8. 
The 1st impurity range is formed in coincidence in the process which forms a base region. The 2nd 
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impurity range is formed in coincidence in the process which forms an emitter region. In the process 
which carries out patterning of the polycrystalline silicon layer of the emitter polar zone, a crevice is 
formed in the 3rd impurity range front face [ 1st ] of opening circles at coincidence. While forming the 
1st and 2nd electrodes in coincidence in the process which forms the base electrode which consists of a 
metal layer through a barrier metal layer, the barrier metal layer which intervenes between the 1st 
electrode and the 1st impurity range is thin-film-ized locally. For this reason, a destructive short circuit 
is easy, and zener-zap diode with the stable on resistance value after a destructive short circuit is 
produced instantaneous on the same semi-conductor substrate, without adding a new process to the 
conventional production process which produces the bipolar transistor which is using the polycrystalline 
silicon layer only for the emitter polar zone in any way. 

[0041] Moreover, the manufacture approach of the semiconductor device concerning claim 9 In the 
manufacture approach of the semiconductor device concerning above-mentioned claim 8, patterning of 
the polycrystalline silicon layer is carried out to a predetermined configuration instead of said 4th 
process. Make a polycrystalline silicon layer remain on the insulator layer of these perimeters in the 1st 
and 2nd opening lists, a polycrystalline silicon layer is made to remain on the insulator layer of the 3rd 
perimeter of opening, and it is characterized by having the 4th process which removes the 
polycrystalline silicon layer of the 3rd opening. 

[0042] Thus, it sets to the manufacture approach of the semiconductor device concerning claim 9. While 
making a polycrystalline silicon layer remain on the insulator layer of the 3rd perimeter of opening on 
the 1st impurity range By removing the polycrystalline silicon layer of the 3rd opening, the level 
difference in this 3rd opening Since it becomes that by which the thickness of a polycrystalline silicon 
layer joined the thickness of an insulator layer and becomes larger than the level difference in other 
openings, In case a barrier metal layer is deposited in a next process, while good step coverage is 
obtained in other openings, step coverage gets worse in the 3rd opening, and the barrier metal layer 
deposited on the 1st [ in the 3rd opening ] impurity range is thin-film-ized locally. Therefore, like the 
case of above-mentioned claim 8, securing the barrier property of the bipolar transistor of barrier metal 
structure, the destructive short circuit of zener-zap diode is easy, and a semiconductor device with the 
stable on resistance value after a destructive short circuit is produced easily. 

[0043] Moreover, it sets to the manufacture approach of the semiconductor device concerning claim 9. 
The 1st impurity range is formed in coincidence in the process which forms a base region. The 2nd 
impurity range is formed in coincidence in the process which forms an emitter region. A polycrystalline 
silicon layer is made to remain on the insulator layer of the 3rd perimeter of opening at coincidence in 
the process which carries out patterning of the polycrystalline silicon layer of the emitter polar zone. 
While forming the 1st and 2nd electrodes in coincidence in the process which forms the base electrode 
which consists of a metal layer through a barrier metal layer, the barrier metal layer which intervenes 
between the 1st electrode and the 1st impurity range is thin-film-ized locally. For this reason, like the 
case of above-mentioned claim 8, a destructive short circuit is easy, and zener-zap diode with the stable 
on resistance value after a destructive short circuit is produced instantaneous on the same semi- 
conductor substrate, without adding a new process to the conventional production process which 
produces the bipolar transistor which is using the polycrystalline silicon layer only for the emitter polar 

zone in any way. . 
[0044] Moreover, the manufacture approach of the semiconductor device concerning claim 10 In the 
manufacture approach of the semiconductor device concerning above-mentioned claim 8, patterning of 
the polycrystalline silicon layer is carried out to a predetermined configuration instead of said 4th 
process. While making a polycrystalline silicon layer remain on the insulator layer of these perimeters in 
the 1st and 2nd opening lists, making a polycrystalline silicon layer remain on the insulator layer of the 
3rd perimeter of opening and removing the polycrystalline silicon layer of the 3rd opening It is 
characterized by having the 4th process which etches the 1st impurity range in the 3rd opening by over- 
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etching of a polycrystalline silicon layer, and forms a crevice in the 1st impurity range front face. 
[0045] Thus, it sets to the manufacture approach of the semiconductor device concerning claim 10. 
While making a polycrystalline silicon layer remain on the insulator layer of the 3rd perimeter of 
opening on the 1st impurity range and removing the polycrystalline silicon layer of the 3rd opening By 
etching the 1st impurity range in the 3rd opening by over-etching of this polycrystalline silicon layer, 
and forming a crevice in the 1 st impurity range front face Since the level difference in this 3rd opening 
becomes that by which the thickness of a polycrystalline silicon layer and the depth of a crevice joined 
the thickness of an insulator layer and becomes larger than the level difference in other openings, In case 
a barrier metal layer is deposited in a next, process, while good step coverage is obtained in other 
openings Step coverage gets worse in the 3rd opening, and the barrier metal layer deposited on the 1st 
[ in the 3rd opening ] impurity range is thin-film-ized locally beyond above-mentioned claim 8 or the 
case of 9. Therefore, securing the barrier property of the bipolar transistor of barrier metal structure, 
rather than the case where the destructive short circuit of zener-zap diode is above-mentioned claim 8 or 
9, it is still easier and a semiconductor device with the stable on resistance value after a destructive short 
circuit is produced easily. 

[0046] Moreover, it sets to the manufacture approach of the semiconductor device concerning claim 10. 
The 1st impurity range is formed in coincidence in the process which forms a base region. While making 
a polycrystalline silicon layer remain on the insulator layer of the 3rd perimeter of opening at 
coincidence in the process which forms the 2nd impurity range in coincidence in the process which 
forms an emitter region, and carries out patterning of the polycrystalline silicon layer of the emitter polar 
zone While forming the 1st and 2nd electrodes in coincidence in the process which forms a crevice in 
the 1st impurity range front face in the 3rd opening, and forms the base electrode which consists of a 
metal layer through a barrier metal layer The barrier metal layer which intervenes between the 1st 
electrode and the 1st impurity range is thin-film-ized locally. For this reason, like the case of above- 
mentioned claim 8, a destructive short circuit is easy, and zener-zap diode with the stable on resistance 
value after a destructive short circuit is produced instantaneous on the same semi-conductor substrate, 
without adding a new process to the conventional production process which produces the bipolar 
transistor which is using the polycrystalline silicon layer only for the emitter polar zone in any way. 
[0047] Moreover, the manufacture approach of the semiconductor device concerning claim 1 1 It is the 
manufacture approach of a semiconductor device that the zener-zap diode and the bipolar transistor 
which have the 1st and 2nd impurity ranges which make a PN junction are loaded together on the same 
semi-conductor substrate. After forming a collector field in a semi-conductor substrate front face, the 
impurity of the 1st conductivity type is added alternatively. The 1st process which forms a base region 
in a collector field front face, and forms the 1st impurity range in a semi-conductor substrate front face, 
respectively, The 2nd process which removes alternatively the insulator layer deposited all over the 
base, forms the 1st opening on a base region and forms the 2nd opening on the 1st impurity range, 
respectively, The 3rd process which adds the impurity of the 2nd conductivity type all over a 
polycrystalline silicon layer after depositing a polycrystalline silicon layer all over a base, The 4th 
process which diffuses the impurity of the 2nd conductivity type in a polycrystalline silicon layer, forms 
an emitter region in a base region front face, and forms the 2nd impurity range in the 1st impurity range 
front face, respectively, Carry out patterning of the polycrystalline silicon layer to a predetermined 
configuration, and a polycrystalline silicon layer is made to remain on the insulator layer of these 
perimeters at the 1st and 2nd opening lists. The 5th process which makes a polycrystalline silicon layer 
remain on the insulator layer of the 3rd perimeter of an opening formation schedule field on the 1st 
impurity range, The 6th process which removes an insulator layer alternatively, forms the 4th opening 
on a base region and forms the 5th opening for the 3rd opening on a collector field on the 1st impurity 
range, respectively, Patterning of the barrier metal layer and metal layer which carried out sequential 
deposition all over the base is carried out to a predetermined configuration. The emitter electrode and 
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the 2nd electrode which consist of a metal layer through a barrier metal layer on the polycrystalline 
silicon layer of the 1st and 2nd openings The 1st electrode which becomes the 3rd thru/or the 5th 
opening from a metal layer through a barrier metal layer, In case it has the 7th process which forms a 
base electrode and a collector electrode, respectively and a barrier metal layer is deposited in said 7th 
process, it is characterized by thin-film-izing locally the barrier metal layer deposited on the 1st [ in the 
3rd opening ] impurity range. 

[0048] Thus, it sets to the manufacture approach of the semiconductor device concerning claim 1 1. By 
removing an insulator layer alternatively and forming the 3rd opening on the 1 st impurity range, after 
making a polycrystalline silicon layer remain on the insulator layer around the 3rd opening formation 
schedule field on the 1st impurity range Since the level difference in this 3rd opening becomes that by 
which the thickness of a polycrystalline silicon layer joined the thickness of an insulator layer and it 
becomes larger than the level difference in other openings, In case a barrier metal layer is deposited in a 
next process, while good step coverage is obtained in other openings, step coverage gets worse in the 
3rd opening, and the barrier metal layer deposited on the 1st [ in the 3rd opening ] impurity range is 
thin-film-ized locally. Therefore, like the case of above-mentioned claim 9, securing the barrier property 
of the bipolar transistor of barrier metal structure, the destructive short circuit of zener-zap diode is easy, 
and a semiconductor device with the stable on resistance value after a destructive short circuit is 
produced easily. 

[0049] Moreover, it sets to the manufacture approach of the semiconductor device concerning claim 11. 
The 1 st impurity range is formed in coincidence in the process which forms a base region. The 2nd 
impurity range is formed in coincidence in the process which forms an emitter region. A polycrystalline 
silicon layer is made to remain at coincidence in the process which carries out patterning of the 
polycrystalline silicon layer of the emitter polar zone on the insulator layer around the 3rd opening 
formation schedule field on the 1st impurity range. While forming the 1st and 2nd electrodes in 
coincidence in the process which forms the base electrode which consists of a metal layer through a 
barrier metal layer, the barrier metal layer which intervenes between the 1st electrode and the 1st 
impurity range is thin-film-ized locally. For this reason, a destructive short circuit is easy, and zener-zap 
diode with the stable on resistance value after a destructive short circuit is produced instantaneous on the 
same semi-conductor substrate, without adding a new process to the conventional production process 
which produces the bipolar transistor which is using the polycrystalline silicon layer only for the emitter 
polar zone in any way. 

[0050] In addition, in the manufacture approach of the semiconductor device concerning above- 
mentioned claim 1 1, the sequence of said 4th process and said 5th process may be replaced, and the 4th 
process may be performed after the 5th process. That is, after performing patterning of a polycrystalline 
silicon layer instead of performing patterning of a polycrystalline silicon layer after performing impurity 
diffusion from a polycrystalline silicon layer and forming an emitter region and the 2nd impurity range, 
impurity diffusion from a polycrystalline silicon layer may be performed, and an emitter region and the 
2nd impurity range may be formed. Also in this case, the same operation as the case of above-mentioned 
claim 1 1 is done so. 
[0051] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to an accompanying drawing. 

(1st operation gestalt) some of sectional views showing the semiconductor device with which the zener- 
zap diode and the bipolar transistor which drawing 1 requires for the gestalt of operation of the 1st of 
this invention are loaded together on the same semi-conductor substrate, and zener-zap diodes which 
show drawing 2 to drawing 1 — it is an enlarged drawing. As shown in drawing 1 , the NPN bipolar 
transistor A and the zener-zap diode B are loaded together on the same P type Si substrate 11. 
[0052] This NPN bipolar transistor A is N+ formed in P type Si substrate 1 1 front face. Mold embedding 
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layer 12, This N+ N type collector field 13a formed on the mold embedding layer 12, N+ N+ for 
collector drawing linked to the mold embedding layer 12 Mold plug-in 15, P+ which adjoins P type base 
region 16a formed in the N type collector field 13a front face, and this P type base region 16a Mold graft 
base, field 17a and N+ formed in the P type base region 16a front face It consists of mold emitter region 
21a. Moreover, N+ In mold plug-in 15 front face, it is N+. The mold collector contact field 22 is formed 
and it is P+. In a mold graft base field 17a front face, it is P+. The mold base contact field (not shown) is 
formed. 

[0053] Moreover, while the insulator layer 19 has accumulated all over the base, opening for each 
electrodes is formed in this insulator layer .19. And N+ On mold emitter region 21a, emitter electrode 
25a which consists of an aluminum alloy layer through polycrystalline silicon layer 20a and the TiON 
barrier metal layer 24 P+ On mold graft base field 17a, base-electrode 25b which consists of an » . 
aluminum alloy layer through polycrystalline silicon layer 20b and the TiON barrier metal layer 24 N+ 
On the mold collector contact field 22, collector-electrode 25c which consists of an aluminum alloy 
layer through polycrystalline silicon layer 20c and the TiON barrier metal layer 24 is formed, 
respectively. That is, the polycrystalline silicon layers 20a, 20b, and 20c are altogether used for the 
emitter polar zone, the base-electrode section, and the collector-electrode section of the barrier metal 
structure in this NPN bipolar transistor A. 

[0054] On the other hand, the zener-zap diode B is P type impurity range 16b and P+ which were 
adjoined and formed in N type epitaxial layer 13 front face on the P type Si substrate 1 1 . The anode field 
18 which consists of mold graft impurity range 17b, and N+ formed in the P type impurity range 16b 
front face It consists of cathode field 21b which consists of a mold impurity range. 
[0055] Moreover, while the insulator layer 19 has accumulated all over the base, opening for each 
electrodes is formed in this insulator layer 19. And P+ of the anode field 18 On mold graft impurity 
range 17b, 25d of cathode electrodes with which anode electrode 25e which consists of an aluminum 
alloy layer through the TiON barrier metal layer 24 consists of an aluminum alloy layer through 20d of 
polycrystalline silicon layers and the TiON barrier metal layer 24 on cathode field 21b is formed, 
respectively. 

[0056] Moreover, as shown in drawing 1 and drawing 2 , it is P+ of the zener-zap diode B. The crevice 
is formed in the mold graft impurity range 17b front face, and it is this P+. The level difference in 
opening formed in the insulator layer 19 on mold graft impurity range 17b is that by which the depth of 
a crevice 23 joined the thickness of an insulator layer 19. For this reason, this P+ The level difference in 
opening on mold graft impurity range 17b is other N+. A mold emitter region 21a top and P+ A mold 
graft base field 17a top and N+ It is larger than the level difference which the polycrystalline silicon 
layers 20a, 20b, and 20c on the insulator layer 19 of these perimeters make in each opening list on the 
mold collector contact field 22. 

[0057] And this P+ It is P+ as the level difference in opening on mold graft impurity range 17b is shown 
in drawing 2 in connection with a large thing. The TiON barrier metal layer 24 which intervenes 
between mold graft impurity range 17b and anode electrode 25 e has the description of this operation 
gestalt in the point locally thin-film-ized in the corner of opening. Furthermore, relatively-prime child 
separation of these NPN bipolar transistor A and the zener-zap diode B is carried out by the P type 
isolation 14 which reaches the P type Si substrate 1 1 from N type epitaxial layer 13 front face again. 
[0058] Next, the manufacture approach of the bipolar transistor A shown in drawing 1 and drawing 2 
and the semiconductor device with which the zener-zap diode B is loaded together on the same semi- 
conductor substrate is explained using the process sectional view of drawing 3 - drawing 5 . In addition, 
the manufacture approach of this semiconductor device corresponds to above-mentioned claim 4. 
[0059] First, an N type impurity is alternatively added on P type Si substrate 1 1 front face, and it is N+. 
These P type Si substrate 1 1 and N+ after forming the mold embedding layer 12 The N type epitaxial 
layer 13 is grown up on the mold embedding layer 12. Moreover, the P type isolation 14 which reaches 
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the P type Si substrate 1 1 from N type epitaxial layer 13 front face is formed using ion-implantation and 
a diffusion method, and isolation is carried out to an NPN bipolar transistor field and a zener-zap diode 
field. For this reason, the N type epitaxial layer 13 on the N type embedding layer 12 of an NPN bipolar 
transistor field is set to N type collector field 13a. Moreover, ion-implantation and a diffusion method 
are used and it is N+ from N type epitaxial layer 13 front face. N+ for collector drawing which reaches 
the mold embedding layer 12 The mold plug-in 15 is formed. 

[0060] Then, it is P+, while adding a P type impurity alternatively on the N type collector field 13a front 
face of an NPN bipolar transistor field, and N type epitaxial layer 13 front face of a zener-zap diode field 
and forming P type base region 16a and P type impurity range 16b in coincidence using ion- 
implantation and a diffusion method, respectively. Mold graft base field 17a and P+ Mold graft impurity 
range 17b is formed in coincidence, respectively. In this way, P type impurity range 16b and P+ which 
were adjoined and formed in N type epitaxial layer 13 front face of a zener-zap diode field The anode 
field 18 which consists of mold graft impurity range 17b is formed. 

[0061] Then, after depositing an insulator layer 19 all over a base, etching removal of the insulator layer 
19 is alternatively carried out using a photolithography technique and an etching technique, and they are 
a P type base region 16a top and P+. A mold graft base field 17a top and N+ A mold plug-in 15 and P 
type impurity range 16b top and P+ On mold graft impurity range 17b, opening is formed, respectively. 
[0062] Then, the polycrystalline silicon layer 20 is deposited all over a base. And a photolithography 
technique and ion-implantation are used and they are a P type base region 16a top and N+. It is As+ to 
the polycrystalline silicon layer 20 of opening on the mold plug-in 15 and P type impurity range 16b. It 
pours in alternatively. Moreover, it is P+ similarly. It is for example, BF2+ to the polycrystalline silicon 
layer 20 of opening on mold graft base field 17a. It pours in alternatively. In addition, these As+ And 
BF2+ The sequence which carries out an ion implantation may perform any first (refer to drawin g 2 ). 
[0063] Subsequently, As and B are diffused from the polycrystalline silicon layer 20 using a diffusion 
method. It is N+ to a P type base region 16a front face. It is mold emitter region 21a N+ It is N+ to mold 
plug-in 15 front face. The mold collector contact field 22 It is N+ to a P type impurity range 16b front 
face. N+ corresponding to mold emitter region 21a It is P+ while forming cathode field 21b which 
consists of a mold impurity range, respectively. P+ mold base contact field (not shown) is formed in a 
mold graft base field 1 7a front face. 

[0064] Then, patterning of the polycrystalline silicon layer 20 is carried out to a predetermined 
configuration using a photolithography technique and an etching technique. N+ A mold emitter region 
21a top and P+ On mold graft base field 17a, N+ each on the mold collector contact field 22 and N+ 
mold impurity range 21b, while making the polycrystalline silicon layers 20a, 20b, 20c, and 20d remain 
on the insulator layer 19 of these perimeters at an opening list Opening on P type graft impurity range 
17b and the polycrystalline silicon layer 20 on the insulator layer 19 of this perimeter are removed, and 
the P type graft impurity range 17b front face of these opening circles is exposed. Furthermore, over- 
etching of the polycrystalline silicon layer 20 is performed intentionally, P type graft impurity range 17b 
exposed in opening is etched, and a crevice 23 is formed in the front face. 

[0065] At this time, the level difference in opening on P type graft impurity range 17b Since it becomes 
that by which the depth of a crevice 23 joined the thickness of an insulator layer 19, they are other N+. 
On mold emitter region 21a, P+ A mold graft base field 17a top and N+ The mold collector contact field 
22 top and N+ It becomes larger than the polycrystalline silicon layers [ on the insulator layer 19 of 
these perimeters / 20a, 20b, 20c, and 20d ] level difference to make at each opening list on mold 
impurity range 21b (refer to drawing 4 ). 

[0066] Subsequently, after depositing a TiON barrier metal layer and aluminum alloy layer in order all 
over a base, for example using a spatter, patterning of these aluminum alloy layer and the TiON barrier 
metal layer is carried out to a predetermined configuration. In this way, N+ Emitter electrode 25a which 
consists of an aluminum alloy layer through polycrystalline silicon layer 20a and the TiON barrier metal 
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layer 24 on mold emitter region 21a P+ Base-electrode 25b which consists of an aluminum alloy layer 
through polycrystalline silicon layer 20b and the TiON barrier metal layer 24 on mold graft base field 
17a N+ Collector-electrode 25c which consists of an aluminum alloy layer through polycrystalline 
silicpn layer 20c and the TiON barrier metal layer 24 on the mold collector contact field 22 N+ 25d of 
cathode electrodes which consist of an aluminum alloy layer through 20d of polycrystalline silicon 
layers, and the TiON barrier metal layer 24 on mold impurity range 21b Anode electrode 25e which 
consists of an aluminum alloy layer through the TiON barrier metal layer 24 on P type graft impurity 
range 17b is formed in coincidence, respectively. 

[0067] At this time, it is N+. A mold emitter region 21a top and P+ On mold graft base field 17a, N+ 
The mold collector contact field 22 top and N+ Polycrystalline silicon [ list / each / on mold impurity 
range 21b / opening ] layer 20on insulator layer 19 of these perimeters a, Since the level difference (20b, 
20c, and 20d) to make is relatively small, these polycrystalline silicon layers 20a, 20b, and 20c and the 
TiON barrier metal layer 24 deposited on 20d serve as almost uniform thickness by good step coverage. 
On the other hand, since the level difference in opening on P type graft impurity range 17b is relatively 
large, step coverage gets worse and the Tit>N barrier metal layer 24 deposited on P type graft impurity 
range 17b in this opening is locally thin-film-ized in the corner of opening. 
[0068] Thus, the NPN bipolar transistor A and the zener-zap diode B which are shown in above- 
mentioned drawing 1 and drawing 2 are loaded together on the same semi-conductor substrate, and 
produce a semiconductor device (refer to drawing 5 ). 

[0069] According to this operation gestalt, opening on P type graft impurity range 17b of the anode field 
18 and the polycrystalline silicon layer 20 on the insulator layer 19 of this perimeter are removed as 
mentioned above. In case the P type graft impurity range 17b front face of these opening circles is 
exposed By etching P type graft impurity range 1 7b exposed in opening, and forming a crevice 23 in the 
front face by over-etching of the intentional polycrystalline silicon layer 20 The level difference in this 
opening becomes that by which the depth of a crevice 23 joined the thickness of an insulator layer 19. 
Other N+ A mold emitter region 21a top and P+ A mold graft base field 17a top and N+ It becomes 
larger than the level difference which the polycrystalline silicon layers 20a, 20b, and 20c on the insulator 
layer 19 of these perimeters make in each opening list on the mold collector contact field 22. 
[0070] For this reason, in case the TiON barrier metal layer 24 is deposited, it becomes almost uniform 
thickness by step coverage with a level difference relatively good [ the small polycrystalline silicon 
layers 20a and 20b and the TiON barrier metal layer 24 deposited on 20c ]. On the other hand, relatively, 
a level difference worsens step coverage in opening on large P type graft impurity range 17b, and can 
thin-film-ize locally the TiON barrier metal layer 24 deposited on P type graft impurity range 17b in this 
opening in the corner of opening. 

[0071] Therefore, P+ of the anode field 18 Even if it is the zener-zap diode B of the barrier metal 
structure where anode electrode 25e which consists of an aluminum alloy layer through the TiON barrier 
metal layer 24 is formed on mold graft impurity range 17b By having the part where this TiON barrier 
metal layer 24 was thin-film-ized locally When the reverse bias of high electric field is impressed 
between anode electrode 25e and cathode field 21b, while current concentration occurs in the part where 
this TiON barrier metal layer 24 was thin-film-ized locally and the TiON barrier metal layer 24 is torn 
aluminum alloy which constitutes anode electrode 25e by generation of heat accompanying it, and Si of 
Si substrate react, and aluminum filament which connects between anode electrode 25e and cathode 
field 21b becomes is easy to be formed. 

[0072] Thus, while reducing a zener-zap generating current and making easy the destructive short circuit 
of zener-zap diode, securing the barrier property in the NPN bipolar transistor A of barrier metal 
structure, it becomes possible to stabilize the on resistance value after a destructive short circuit. 
[0073] Moreover, according to this operation gestalt, they are P type base region 16a and P+. P type 
impurity range 16b and P+ which constitute the anode field 18 in coincidence in the process which 
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forms mold graft base field 17a, respectively Mold graft base field 17a is formed, respectively. N+ It 
sets at the process which forms mold emitter region 21a, and is N+ to coincidence. Cathode field 21b 
which consists of a mold impurity range is formed. While setting the polycrystalline silicon layer 20 of 
polar zone, such as an emitter, at the process which carries out patterning and removing opening on P 
type graft impurity range 17b, and the polycrystalline silicon layer 20 on the insulator layer 19 of this 
perimeter to coincidence A crevice 23 is formed in the P type graft impurity range 17b front face 
exposed to these opening circles. While forming 25d of cathode electrodes, and anode electrode 25e in 
coincidence in the process which forms emitter electrode 25a which consists of an aluminum alloy layer 
through the TiON barrier metal layer 24 The TiON barrier metal layer 24 which intervenes between P 
type graft impurity range 17b and anode electrode 25e is thin- film-ized locally. 
[0074] In the emitter polar zone of barrier metal structure, the base-electrode sections, and all the 
collector-electrode sections, therefore, polycrystalline silicon layer 20a, In case the NPN bipolar 
transistor A for which 20b and 20c are used is produced Without adding a new process to the 
conventional production process (referring to above-mentioned drawing 3 1 - drawing 33 ) in any way 
The TiON barrier metal layer 24 which intervenes between P type graft impurity range 17b of the anode 
field 18 and anode electrode 25e can produce the zener-zap diode B which has the part thin-film-ized 
locally instantaneous. 

[0075] In addition, in the operation gestalt of the above 1st, As and B are diffused from the 
polycrystalline silicon layer 20, and it is N+. Mold emitter region 21a etc. and P+ After forming a mold 
base contact field, The sequence may be replaced, although the crevice 23 is formed in the P type graft 
impurity range 17b front face exposed to opening circles while carrying out patterning of the 
polycrystalline silicon layer 20 and forming the polycrystalline silicon layers 20a, 20b, 20c, and 20d. 
That is, while carrying out patterning of the polycrystalline silicon layer 20 and forming the 
polycrystalline silicon layers 20a, 20b, 20c, and 20d, after forming a crevice 23 in the P type graft 
impurity range 17b front face exposed to opening circles, As and B are diffused from the polycrystalline 
silicon layers 20a, 20b, 20c, and 20d, and it is N+. Mold emitter region 21a etc. and P+ mold base 
contact field may be formed. 

[0076] (2nd operation gestalt) some of sectional views showing the semiconductor device with which 
the zener-zap diode and the bipolar transistor which drawing 6 requires for the gestalt of operation of the 
2nd of this invention are loaded together on the same semi-conductor substrate, and zener-zap diodes 
which show drawing 7 to drawing 6 - it is an enlarged drawing. In addition, the same sign is given to 
the same component as the semiconductor device shown in above-mentioned drawing 1 and drawing 2 , 
and explanation is omitted. 

[0077] As shown in drawing 6 , the NPN bipolar transistor A and the zener-zap diode B are loaded 
together on the same P type Si substrate 1 1 . Since it is the same configuration as what is shown in 
drawing 1 and drawing 2 of an operation gestalt of the above 1st, this NPN bipolar transistor A omits 
that explanation. 

[0078] on the other hand, like what shows the zener-zap diode B to drawing 1 and drawing 2 of an 
operation gestalt of the above 1st P type impurity range 16b and P+ The anode field 18 and N+ which 
consist of mold graft impurity range 17b It consists of cathode field 21b which consists of a mold 
impurity range. P+ On mold graft impurity range 17b, anode electrode 25e which consists of an 
aluminum alloy layer through the TiON barrier metal layer 24 On cathode field 21b, 25d of cathode 
electrodes which consist of an aluminum alloy layer through 20d of polycrystalline silicon layers and the 
TiON barrier metal layer 24 is formed, respectively. 

[0079] However, unlike what is shown in drawing 1 and drawing 2 of an operation gestalt of the above 
1st, as shown in drawing 6 and drawing 7 , it is P+ of the anode field 1 8. Polycrystalline silicon layer 
20e is formed on the insulator layer 19 of the circumference of opening on mold graft impurity range 
17b, and it is this P+. The level difference in opening formed on mold graft impurity range 17b is that by 
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which the thickness of polycrystalline silicon layer 20e joined the thickness of an insulator layer 19. For 
this reason, this level difference is other N+. A mold emitter region 21 a top and P+ A mold graft base 
field 17a top and N+ It is larger than the level difference which the polycrystalline silicon layers 20a, 
20b, and 20c on the insulator layer 19 of these perimeters make in each opening list on the mold 
collector contact field 22. 

[0080] And this P+ In connection with the level difference in opening on mold graft impurity range 17b 
being large, as shown in drawing 7 , it is P+. The TiON barrier metal layer 24 which intervenes between 
mold graft impurity range 17b and anode electrode 25e has the description of this operation gestalt in the 
point locally thin-film-ized in the corner of opening. 

[0081] Next, the manufacture approach of a semiconductor device that the zener-zap diode and the 
bipolar transistor which are shown in drawing 6 and drawing 7 are loaded together on the same semi- 
conductor substrate is explained using the process sectional view of drawing 8 - drawing 10 . In 
addition, the manufacture approach of this semiconductor device corresponds to above-mentioned claim 

[0082] First, N+ mold embedding layer 12 is formed in P type Si substrate 1 1 front face like the case of 
the operation gestalt of the above 1st. Grow up the N type epitaxial layer 13, form the P type isolation 

14 which reaches the P type Si substrate 1 1 from N type epitaxial layer 13 front face, and it detaches by 
the component to an NPN bipolar transistor field and a zener-zap diode field. N type epitaxial layer 13 
front face to N+ N+ for collector drawing which reaches the mold embedding layer 12 The mold plug-in 

15 is formed. And it is P+ while forming P type base region 16a and P type impurity range 16b in N type 
collector field 13a and N type epitaxial layer 13 front face at coincidence, respectively. Mold graft base 
field 17a and P+ P type impurity range 16b and P+ which form mold graft impurity range 17b in 
coincidence, respectively, and adjoin The anode field 18 which consists of mold graft impurity range 
17b is formed. 

[0083] Then, after depositing an insulator layer 19 all over a base, etching removal of this insulator layer 
19 is carried'out alternatively, and they are a P type base region 16a top and P+. A mold graft base field 
17a top and N+ A mold plug-in 15 and P type impurity range 16b top and P+ On mold graft impurity 
range 17b, opening is formed, respectively. 

[0084] Then, a P type base region 16a top and N+ after depositing the polycrystalline silicon layer 20 all 
over a base It is As+ to the polycrystalline silicon layer 20 of opening on the mold plug-in 15 and P type 
impurity range 16b. It is P+ while pouring in alternatively. It is for example, BF2+ to the polycrystalline 
silicon layer 20 of opening on mold graft base field 17a and P type graft impurity range 17b. It pours in 
alternatively (refer to drawing 8 ). 

[0085] Subsequently, As and B are diffused from the polycrystalline silicon layer 20, and it is N+ to a P 
type base region 16a front face. Mold emitter region 21a N+ It is N+ to mold plug-in 15 front face. The 
mold collector contact field 22 It is N+ to a P type impurity range 16b front face. Cathode field 21b 
which consists of a mold impurity range It is P+ at the same time it forms, respectively. It is P+ to a 
mold graft base field 1 7a front face. It is a mold base contact field (not shown) to a P type graft impurity 
range 17b front face P+ A mold anode contact field (not shown) is formed, respectively. 
[0086] Then, patterning of the polycrystalline silicon layer 20 is carried out to a predetermined 
configuration, and it is N+. On mold emitter region 21a, P+ A mold graft base field 17a top and N+ On 
the mold collector contact field 22, and N+ each on mold impurity range 21b, while making the 
polycrystalline silicon layers 20a, 20b, 20c, and 20d remain on the insulator layer 19 of these perimeters 
at an opening list Polycrystalline silicon layer 20e on the insulator layer 19 around opening on P type 
graft impurity range 17b is made to remain. And the polycrystalline silicon layer 20 of opening on P 
type graft impurity range 17b is removed, and the P type graft impurity range 17b front face of these 
opening circles is exposed. 

[0087] At this time, the level difference in opening on P type graft impurity range 17b Since it becomes 
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that by which the thickness of polycrystalline silicon layer 20e joined the thickness of an insulator layer 
19 Other N+ A mold emitter region 21a top and P+ On mold graft base field 17a, N+ The mold collector 
contact field 22 top and N+ It becomes larger than the polycrystalline silicon layers [ on the insulator 
layer 19 of these perimeters / 20a, 20b, 20c, and 20d ] level difference to make at each opening list on 
mold impurity range 21b (refer to drawing 9 ). 

[0088] Subsequently, after depositing a TiON barrier metal layer and aluminum alloy layer in order all 
over a base, patterning of these is carried out to a predetermined configuration. N+ Emitter electrode 25a 
which consists of an aluminum alloy layer through polycrystalline silicon layer 20a and the TiON 
barrier metal layer 24 on mold emitter region 21a P+ Base-electrode 25b which consists of an aluminum 
alloy layer through polycrystalline silicon layer 20b and the TiON barrier metal layer 24 on mold graft 
base field 17a N+ Collector-electrode 25c which consists of an aluminum alloy layer through 
polycrystalline silicon layer 20c and the TiON barrier metal layer 24 on the mold collector contact field 
22 N+ 25d of cathode electrodes which consist of an aluminum alloy layer through 20d of 
polycrystalline silicon layers, and the TiON barrier metal layer 24 on mold impurity range 21b Anode 
electrode 25e which consists of an aluminum alloy layer through the TiON barrier metal layer 24 on P 
type graft impurity range 17b is formed in coincidence, respectively. 

[0089] Since the polycrystalline silicon layers [ 20a, 20b, 20c, and 20d ] level difference to make is 
relatively small at this time, these polycrystalline silicon layers 20a, 20b, and 20c and the TiON barrier 
metal layer 24 deposited on 20d serve as almost uniform thickness by good step coverage. On the other 
hand, since the level difference in opening on P type graft impurity range 17b is relatively large, step 
coverage gets worse and the TiON barrier metal layer 24 deposited on P type graft impurity range 17b in 
this opening is locally thin-film-ized in the corner of opening. 

[0090] Thus, the NPN bipolar transistor A and the zener-zap diode B which are shown in above- 
mentioned drawing 6 and drawing 7 are loaded together on the same semi-conductor substrate, and 
produce a semiconductor device (refer to drawing 10 ). 

[0091] In case the polycrystalline silicon layer 20 of opening on P type graft impurity range 17b of the 
anode field 18 is removed as mentioned above according to this operation gestalt By making 
polycrystalline silicon layer 20e remain on the insulator layer 19 around this opening, the level 
difference in this opening Since it becomes larger than the level difference which becomes that by which 
the thickness of polycrystalline silicon layer 20e joined the thickness of an insulator layer 19, and the 
polycrystalline silicon layers 20a, 20b, and 20c on the insulator layer 19 of these perimeters make in 
each of other opening list, In case the TiON barrier metal layer 24 is deposited, it becomes almost 
uniform thickness by step coverage with a level difference relatively good [ the small polycrystalline 
silicon layers 20a and 20b and the TiON barrier metal layer 24 deposited on 20c ]. On the other hand, 
relatively, a level difference worsens step coverage in opening on the large P type graft impurity range 
17, and can thin-film-ize locally the TiON barrier metal layer 24 deposited on P type graft impurity 
range 17b in this opening in the corner of opening. 

[0092] Therefore, like the case of the operation gestalt of the above 1st, even if it is the zener-zap diode 
B of barrier metal structure By having the part where this TiON barrier metal layer 24 was thin-film- 
ized locally Since aluminum filament which connects between two electrodes becomes is easy to be 
formed when the reverse bias of high electric field is impressed between anode electrode 25e and 
cathode field 21b, Securing the barrier property in the NPN bipolar transistor A of barrier metal 
structure, the destructive short circuit of zener-zap diode is made easy, and it becomes possible to 
stabilize the on resistance value after a destructive short circuit. 

[0093] Moreover, according to this operation gestalt, they are P type base region 16a and P+. P type 
impurity range 16b and P+ which constitute the anode field 18 in coincidence in the process which 
forms mold graft base field 17a, respectively Mold graft base field 17a is formed, respectively. N+ It 
sets at the process which forms mold emitter region 21a, and is N+ to coincidence. Cathode field 21b 
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which consists of a mold impurity range is formed. While removing the polycrystalline silicon layer 20 
of opening on P type graft impurity range 17b to coincidence in the process which carries out patterning 
of the polycrystalline silicon layer 20 of polar zone, such as an emitter Polycrystalline silicon layer 20e 
is njade to remain on the insulator layer 19 around this opening. While forming 25d of cathode 
electrodes, and anode electrode 25e in coincidence in the process which forms emitter electrode 25a 
which consists of an aluminum alloy layer through the TiON barrier metal layer 24 The TiON barrier 
metal layer 24 which intervenes between P type graft impurity range 1 7b and anode electrode 25e is 
thin-film-ized locally. 

[0094] Like the case of the operation gestalt of the above 1st, therefore, the emitter polar zone of barrier 
metal structure, In the base-electrode sections and all the collector-electrode sections, polycrystalline 
silicon layer 20a, In case the NPN bipolar transistor A for which 20b and 20c are used is produced , 
Without adding a new process to the conventional production process in any way The TiON barrier 
metal layer 24 which intervenes between P type graft impurity range 1 7b of the anode field 1 8 and 
anode electrode 25e can produce the zener-zap diode B which has the part thin-film-ized locally 
instantaneous. 

[0095] In addition, in the operation gestalt of the above 2nd, As and B are diffused from the 
polycrystalline silicon layer 20, and it is N+. Mold emitter region 21a etc. and P+ After forming a mold 
base contact field etc., While carrying out patterning of the polycrystalline silicon layer 20, forming the 
polycrystalline silicon layers 20a, 20b, 20c, and 20d and making polycrystalline silicon layer 20e on the 
insulator layer 19 around opening on P type graft impurity range 17b remain The sequence may be 
replaced although the P type graft impurity range 17b front face of opening circles is exposed. Namely, 
while carrying out patterning of the polycrystalline silicon layer 20, forming the polycrystalline silicon 
layers 20a, 20b, 20c, and 20d and making polycrystalline silicon layer 20e on the insulator layer 19 
around opening on P type graft impurity range 17b remain After exposing a crevice 23 on the P type 
graft impurity range 1 7b front face of opening circles, As and B are diffused from the polycrystalline 
silicon layers 20a, 20b, 20c, and 20d, and it is N+. Mold emitter region 21a etc. and P+ A mold base 
contact field may be formed. 

[0096] (3rd operation gestalt) some of sectional views showing the semiconductor device with which the 
zener-zap diode and the bipolar transistor which drawing 1 1 requires for the gestalt of operation of the 
3rd of this invention are loaded together on the same semi-conductor substrate, and zener-zap diodes 
which show drawing 12 to drawing 1 1 ~ it is an enlarged drawing. In addition, the same sign is given to 
the same component as the semiconductor device shown in above-mentioned drawing 1 and drawing 2 , 
and explanation is omitted. 

[0097] As shown in drawing 1 1 , the NPN bipolar transistor A and the zener-zap diode B are loaded 
together on the same P type Si substrate 1 1 . Since it is the same configuration as what is shown in 
drawing 1 of the operation gestalt of the above 1st, this NPN bipblar transistor A omits that explanation. 
[0098] on the other hand, like what shows the zener-zap diode B to drawin g 1 of the operation gestalt of 
the above 1st P type impurity range 16b and P+ The anode field 1 8 and N+ which consist of mold graft 
impurity range 17b It consists of cathode field 21b which consists of a mold impurity range. P+ On mold 
graft impurity range 17b, anode electrode 25e which consists of an aluminum alloy layer through the 
TiON barrier metal layer 24 On cathode field 21b, 25d of cathode electrodes which consist of an 
aluminum alloy layer through 20d of polycrystalline silicon layers and the TiON barrier metal layer 24 
is formed, respectively. 

[0099] However, unlike what is shown in drawing 1 and drawing 2 of an operation gestalt of the above 
1st, as shown in drawing 1 1 and drawing 12 , it is P+ of the zener-zap diode B. While the crevice is 
formed in the mold graft impurity range 17b front face This P+ Polycrystalline silicon layer 20e is 
formed on the insulator layer 19 of the circumference of opening on mold graft impurity range 17b. This 
P+ The level difference in opening formed on mold graft impurity range 1 7b is that by which the depth 
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of a crevice and the thickness of polycrystalline silicon layer 20e joined the thickness of an insulator 
layer 19. For this reason, this level difference is other N+. A mold emitter region 21a top and P+ A mold 
graft base field 17a top and N+ It is larger than the level difference which the polycrystalline silicon 
layers 20a, 20b, and 20c on the insulator layer 19 of these perimeters make in each opening list on the 
mold collector contact field 22. 

[0100] And this P+ It is P+ as the level difference in opening on mold graft impurity range 17b is shown 
in drawing 12 in connection with a large thing. The TiON barrier metal layer 24 which intervenes 
between mold graft impurity range 17b and anode electrode 25 e has the description of this operation 
gestalt in the point locally thin-film-ized in the corner of opening. 

[0101] Next, the manufacture approach of a semiconductor device that the zener-zap diode and the 
bipolar transistor which are shown in drawing 1 1 and drawing 12 are loaded together on the same semi- 
conductor substrate is explained using the process sectional view of drawing 13 - drawing 15 . In 
addition, the manufacture approach of this semiconductor device corresponds to above-mentioned claim 

^0102] It is N+ to P type Si substrate 1 1 front face like the process shown in drawing 3 of the operation 
gestalt of the above 1st. The mold embedding layer 12 is formed, the N type epitaxial layer 13 is grown 
up, the P type isolation 14 is formed, and it detaches by the component to an NPN bipolar transistor field 
and a zener-zap diode field, and is N+ for collector drawing. The mold plug-in 15 is formed. And while 
forming P type base region 16a and P type impurity range 16b in coincidence, respectively P+ Mold 
graft base field 17a and P+ Mold graft impurity range 17b is formed in coincidence, respectively. 
Adjoining P type impurity range 16b and adjoining P+ After forming the anode field 18 which consists 
of mold graft impurity range 17b, etching removal of the insulator layer 19 deposited all over the base is 
carried out alternatively. A P type base region 16a top and P+ A mold graft base field 17a top and N+ A 
mold plug-in 15 and P type impurity range 16b top and P+ On mold graft impurity range 17b, opemng is 
formed, respectively. And a P type base region 16a top and N+ after depositing the polycrystalline 
silicon layer 20 all over a base It is As+ to the polycrystalline silicon layer 20 of opening on the mold 
plug-in 15 and P type impurity range 16b. It is P+ while pouring in alternatively. It is for example, BF2+ 
to the polycrystalline silicon layer 20 of opening on mold graft base field 17a. It pours in alternatively 
(refer to drawing 13 ). . . 

[0103] Subsequently, As and B are diffused from the polycrystalline silicon layer 20, and it is N+ to a r 
type base region 16a front face. It is mold emitter region 21a N+ It is N+ to mold plug-in 15 front face. 
It is the mold collector contact field 22 to a P type impurity range 16b front face N+ It is cathode field 
21b which consists of a mold impurity range P+ It is P+ to a mold graft base field 17a front face. A mold 
base contact field (not shown) is formed in coincidence, respectively. 

[0104] Then, patterning of the polycrystalline silicon layer 20 is carried out to a predetermined 
configuration, and it is N+. On mold emitter region 21a, P+ A mold graft base field 17a top and N+ On 
the mold collector contact field 22, and N+ each on mold impurity range 21b, while making the 
polycrystalline silicon layers 20a, 20b, 20c, and 20d remain on the insulator layer 19 of these perimeters 
at an opening list Polycrystalline silicon layer 20e on the insulator layer 19 around opemng on P type 
graft impurity range 17b is made to remain. And the polycrystalline silicon layer 20 of opening on P 
type graft impurity range 1 7b is removed, and the P type graft impurity range 1 7b front face of these 
opening circles is exposed. Furthermore, over-etching of the polycrystalline silicon layer 20 is 
performed intentionally, P type graft impurity range 17b exposed in opening is etched, and a crevice 23 
is formed in the front face. 

[0105] At this time, the level difference in opening on P type graft impurity range 17b Since it becomes 
that by which the thickness of polycrystalline silicon layer 20e and the depth of a crevice 23 joined the 
thickness of an insulator layer 19, Other N+ A mold emitter region 21a top and P+ On mold graft base 
field 17a, N+ The mold collector contact field 22 top and N+ It becomes larger than the polycrystalline 
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silicon layers [ on the insulator layer 19 of these perimeters / 20a, 20b, 20c, and 20d ] level difference to 
make at each opening list on mold impurity range 21b (refer to drawing 14 ). 

[0106] Subsequently, after depositing a TiON barrier metal layer and aluminum alloy layer in order all 
over a base, patterning of these is carried out to a predetermined configuration. N+ Emitter electrode 25a 
which consists of an aluminum alloy layer through polycrystalline silicon layer 20a and the TiON 
barrier metal layer 24 on mold emitter region 21a P+ Base-electrode 25b which consists of an aluminum 
alloy layer through polycrystalline silicon layer 20b and the TiON barrier metal layer 24 on mold graft 
base field 17a N+ Collector-electrode 25c which consists of an aluminum alloy layer through 
polycrystalline silicon layer 20c and the TiON barrier metal layer 24 on the mold collector contact field 
22 N+ 25d of cathode electrodes which consist of an aluminum alloy layer through 20d of 
polycrystalline silicon layers, and the TiON barrier metal layer 24 on mold impurity range 21b Anode 
electrode 25e which consists of an aluminum alloy layer through the TiON barrier metal layer 24 is 
formed on P type graft impurity range 17b, respectively. 

[0107] Since the polycrystalline silicon layers [ 20a, 20b, 20c, and 20d ] level difference to make is 
relatively small at this time, these polycrystalline silicon layers 20a, 20b, and 20c and the TiON barrier 
metal layer 24 deposited on 20d serve as almost uniform thickness, and can obtain good step coverage. 
On the other hand, since the level difference in opening on P type graft impurity range 17b is relatively 
large, step coverage gets worse and the TiON barrier metal layer 24 deposited on P type graft impurity 
range 17b in this opening is locally thin-film-ized in the corner of opening. 
[0108] Thus, the NPN bipolar transistor A and the zener-zap diode B which are shown in above- 
mentioned drawing 1 1 and drawing 12 are loaded together on the same semi-conductor substrate, and 
produce a semiconductor device (refer to drawing 15 ). 

[0109] In case the polycrystalline silicon layer 20 of opening on P type graft impurity range 17b of the 
anode field 18 is removed, while making polycrystalline silicon layer 20e remain on the insulator layer 
19 around this opening as mentioned above according to this operation gestalt By etching P type graft 
impurity range 17b exposed in opening, and forming a crevice 23 in the front face by over-etching of the 
intentional polycrystalline silicon layer 20 The level difference in this opening becomes that by which 
the thickness of polycrystalline silicon layer 20e and the depth of a crevice 23 joined the thickness of an 
insulator layer 19. Other N+ On mold emitter region 21a and P+ mold graft base field 17a, And N+ 
Since it becomes larger than the level difference which the polycrystalline silicon layers 20a, 20b, and 
20c on the insulator layer 19 of these perimeters make in each opening list on the mold collector contact 
field 22, In case the TiON barrier metal layer 24 is deposited, it becomes almost uniform thickness by 
step coverage with a level difference relatively good [ the small polycrystalline silicon layers 20a and 
20b and the TiON barrier metal layer 24 deposited on 20c ]. On the other hand, relatively, a level 
difference worsens step coverage in opening on large P type graft impurity range 17b beyond the case of 
the above 1st or the 2nd operation gestalt, and can thin-film-ize 16cally the TiON barrier metal layer 24 
deposited on P type graft impurity range 17b in this opening in the corner of opening. 
[01 10] Therefore, even if it is the zener-zap diode B of barrier metal structure By having the part where 
this TiON barrier metal layer 24 was thin-film-ized locally Since aluminum filament which connects 
between two electrodes becomes is easy to be formed when the reverse bias of high electric field is 
impressed between anode electrode 25e and cathode field 21b, Securing the barrier property in the NPN 
bipolar transistor A of barrier metal structure, the destructive short circuit of zener-zap diode is made 
easy beyond the case of the above 1st or the 2nd operation gestalt, and it becomes possible to stabilize 
the on resistance value after a destructive short circuit. 

[0111] Moreover, according to this operation gestalt, they are P type base region 16a and P+. P type 
impurity range 16b and P+ which constitute the anode field 18 in coincidence in the process which 
forms mold graft base field 17a, respectively Mold graft base field 17a is formed, respectively. N+ It 
sets at the process which forms mold emitter region 21a, and is N+ to coincidence. Cathode field 21b 
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which consists of a mold impurity range is formed. While removing the polycrystalline silicon layer 20 
of opening on P type graft impurity range 17b to coincidence in the process which carries out patterning 
of the polycrystalline silicon layer 20 of polar zone, such as an emitter Polycrystalline silicon layer 20e 
is made to remain on the insulator layer 19 around this opening. Furthermore, a crevice 23 is formed in 
the P type graft impurity range 17b front face exposed to these opening circles. While forming 25d of 
cathode electrodes, and anode electrode 25e in coincidence in the process which forms emitter electrode 
25a which consists of an aluminum alloy layer through the TiON barrier metal layer 24 The TiON 
barrier metal layer 24 which intervenes between P type graft impurity range 17b and anode electrode 
25e is thin-film-ized locally. 

[01 12] Like the case of the operation gestalt of the above 1st, therefore, the emitter polar zone of barrier 
metal structure, In the base-electrode sections and all the collector-electrode sections, polycrystalline 
silicon layer 20a, In case the NPN bipolar transistor A for which 20b and 20c are used is produced 
Without adding a new process to the conventional process in any way The TiON barrier metal layer 24 
which intervenes between P type graft impurity range 17b of the anode field 18 and anode electrode 25e 
can produce the zener-zap diode B which has the part thin-film-ized locally instantaneous. 
[0113] In addition, in the operation gestalt of the above 3rd, As and B are diffused from the 
polycrystalline silicon layer 20, and it is N+. Mold emitter region 21a etc. and P+ After forming a mold 
base contact field, While carrying out patterning of the polycrystalline silicon layer 20, forming the 
polycrystalline silicon layers 20a, 20b, 20c, and 20d and making polycrystalline silicon' layer 20e on the 
insulator layer 19 around opening on P type graft impurity range 17b remain The sequence may be 
replaced although the crevice 23 is formed in the P type graft impurity range 17b front face exposed to 
" opening circles. Namely, while carrying out patterning of the polycrystalline silicon layer 20, forming 
the polycrystalline silicon layers 20a, 20b, 20c, and 20d and making polycrystalline silicon layer 20e on 
the insulator layer 19 around opening on P type graft impurity range 17b remain After forming a crevice 
23 in the P type graft impurity range 17b front face exposed to opening circles, As and B are diffused 
from the polycrystalline silicon layers 20a, 20b, 20c, and 20d, and it is N+. Mold emitter region 21a etc. 
and P+ A mold base contact field may be formed. 

[0114] (4th operation gestalt) Drawing 16 is the sectional view showing the semiconductor device with 
which the zener-zap diode and the bipolar transistor concerning the gestalt of operation of the 4th of this 
invention are loaded together on the same semi-conductor substrate, in addition, some zener-zap diodes 
shown in drawing 16 — since the enlarged drawing is the same as that of above-mentioned drawing 2 , 
illustration is omitted. Moreover, the same sign is given to the same component as the semiconductor 
device shown in above-mentioned drawing 1 and drawing 2 , and explanation is omitted. As shown in 
drawing 16 the NPN bipolar transistor A and the zener-zap diode B are loaded together on the same P 
type Si substrate 11. 

[01 15] This NPN bipolar transistor A is N+ formed in P type Si substrate 1 1 front face like what is 
shown in drawing 1 of the operation gestalt of the above 1 st. Mold embedding layer 12, This N+ N type 
collector field 13a formed on the mold embedding layer 12, N+ N+ for collector drawing linked to the 
mold embedding layer 12 Mold plug-in 15, Adjoining P type base region 16a and adjoining P+ which 
were formed in the N type collector field 13a front face Mold graft base field 17a and N+ formed in the 
P type base region 16a front face It consists of mold emitter region 21a. Moreover, N+ In mold plug- in 
15 front face, it is N+. The mold collector contact field 22 is formed. 

[01 16] However, unlike what is shown in drawing 1 of the operation gestalt of the above 1st, as shown 
in drawing 16 N+ On mold emitter region 21a, emitter electrode 25a which consists of an aluminum 
alloy layer through polycrystalline silicon layer 20a and the TiON barrier metal layer 24 P+ On mold 
graft base field 17a, base-electrode 25b which consists of an aluminum alloy layer through the TiON 
barrier metal layer 24 N+ On the mold collector contact field 22, collector-electrode 25c which consists 
of an aluminum alloy layer through the TiON barrier metal layer 24 is formed, respectively. That is, 
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polycrystalline silicon layer 20a is used only for the emitter polar zone among the emitter polar zone of 
the barrier metal structure in this NPN bipolar transistor A, the base-electrode section, and the collector- 
electrode section. , 
[01 17] On the other hand, the zener-zap diode B is the same configuration as what is shown m drawing 
1 and drawing 2 of an operation gestalt of the above 1st. Namely, P type impurity range 16b and P+ 
which were adjoined and formed in N type epitaxial layer 13 front face on the P type Si substrate 1 1 The 
anode field 18 which consists of mold graft impurity range 17b, N+ formed in the P type impurity range 
16b front face It consists of cathode field 21b which consists of a mold impurity range. P+ On mold 
graft impurity range 17b, anode electrode.25e which consists of an aluminum alloy layer through the 
TiON barrier metal layer 24 On cathode field 21b, 25d of cathode electrodes which consist of an 
aluminum alloy layer through 20d of polycrystalline silicon layers and the TiON barrier metal layei; 24 
is formed, respectively. u- 
[0118] Moreover, P+ The crevice is formed in the mold graft impurity range 17b front face, and it is this 
p+ T h e i eve i difference in opening formed in the insulator layer 19 on mold graft impurity range 17b is 
that by which the depth of a crevice 23 joined the thickness of an insulator layer 19. for this reason, P+ 
the level difference in opening on mold graft impurity range 17b - other N+ the level difference which 
polycrystalline silicon layer 20a on opening on mold emitter region 21a and the insulator layer 19 of this 
perimeter makes - moreover, P+ A mold graft base field 17a top and N+ It is large relatively rather than 
the level difference in each opening on the mold collector contact field 22. And P+ It follows on the 
level difference in opening on mold graft impurity range 17b being large, and is P+. The TiON barrier 
metal layer 24 which intervenes between anode electrode 25e which consists of mold graft impurity 
range 17b and an aluminum alloy layer has the description of this operation gestalt in the point locally 
thin-film-ized in the corner of opening. 

[0119] Next, the manufacture approach qf the bipolar transistor A shown in drawing 16 and the 
semiconductor device with which the zener-zap diode B is loaded together on the same semi-conductor 
substrate is explained using the process sectional view of drawing 17 - drawing 19 . In addition, the 
manufacture approach of this semiconductor device corresponds to above-mentioned claim 8. 
[0120] First, N+ mold embedding layer 12 is formed in P type Si substrate 1 1 front face like the case of 
the operation gestalt of the above 1st. Grow up the N type epitaxial layer 13, form the P type isolation 

14 which reaches the P type Si substrate 1 1 from N type epitaxial layer 13 front face, and it detaches by 
the component to an NPN bipolar transistor field and a zener-zap diode field. N type epitaxial layer 13 
front face to N+ N+ for collector drawing which reaches the mold embedding layer 12 The mold plug-in 

15 is formed. And it is P+ while forming P type base region 16a and P type impurity range 16b in N type 
collector field 13a and N type epitaxial layer 13 front face at coincidence, respectively. Mold graft base 
field 17a and P+ P type impurity range 16b and P+ which form mold graft impurity range 17b in 
coincidence, respectively, and adjoin The anode field 18 which tonsists of mold graft impurity range 
17b is formed. 

[0121] Then, after depositing an insulator layer 19 all over a base, etching removal of this insulator layer 
19 is carried out alternatively, and opening is formed, respectively on P type base region 16a, P type 
impurity range 16b, and P+ mold graft impurity range 17b. And it is As+ to the this polycrystalline 
silicon layer after depositing polycrystalline silicon layer 20 all over base 20 whole surface. It pours in 
(refer to drawing 17 ). 

[0122] Subsequently, patterning of the polycrystalline silicon layer 20 is carried out to a predetermined 
configuration, opening on P type graft impurity range 17b and the polycrystalline silicon layer 20 on the 
insulator layer 19 of this perimeter are removed, and each opening list on P type base region 16a and P 
type impurity range 16b is made to expose the P type graft impurity range 17b front face of these 
opening circles on the insulator layer 19 of these perimeters, while making the polycrystalline silicon 
layers 20a and 20d remain. Furthermore, over-etching of the polycrystalline silicon layer 20 is 
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performed intentionally, P type graft impurity range 17b exposed in opening is etched, and a crevice 23 
is formed in the front face. 

[0123] Since a level difference [ in / at this time / opening on P type graft impurity range 17b ] becomes 
that by which the depth of a crevice 23 joined the thickness of an insulator layer 19, it becomes larger 
than the polycrystalline silicon layers [ on the insulator layer 1 9 of these perimeters / 20a and 20d ] level 
difference to make at each opening list on other P type base region 16a and P type impurity range 16b. 
Then, As is diffused from the polycrystalline silicon layers 20a and 20d, and it is N+ to a P type base 
region 16a front face. Cathode field 21b which becomes a P type impurity range 16b front face from N+ 
mold impurity range about mold emitter region 21a is formed in coincidence, respectively (refer to 
drawing 18 ). 

[0124] Subsequently, etching removal of the insulator layer 19 is carried out alternatively, and it is P+. 
A mold graft base field 17a top and N+ On the mold plug-in 15, opening is formed, respectively. Then, 
after depositing a TiON barrier metal layer and aluminum alloy layer in order all over a base, patterning 
of these is carried out to a predetermined configuration. N+ Emitter electrode 25a which consists of an 
aluminum alloy layer through polycrystalline silicon layer 20a and the TiON barrier metal layer 24 on 
mold emitter region 21a P+ Base-electrode 25b which consists of an aluminum alloy layer through the 
TiON barrier metal layer 24 on mold graft base field 17a N+ Collector-electrode 25c which consists of 
an aluminum alloy layer through the TiON barrier metal layer 24 on the mold plug-in 15 N+ 25d of 
cathode electrodes which consist of an aluminum alloy layer through 20d of polycrystalline silicon 
layers, and the TiON barrier metal layer 24 on mold impurity range 21b Anode electrode 25e which 
consists of an aluminum alloy layer through the TiON barrier metal layer 24 on P type graft impurity 
range 17b is formed in coincidence, respectively. 

[0125] At this time, it is N+. A mold emitter region 21a top and N+ Polycrystalline silicon [ list / each / 
on mold impurity range 21b / opening ] layer 20on insulator layer 19 of these perimeters a, It is 
relatively small and the level difference of 20d to make is P+. A mold graft base field 17a top and N+ 
From the level difference in each opening on the mold plug-in 1 5 being relatively small It is P+ to such 
polycrystalline silicon layer 20a and 20d top list. A mold graft base field 1 7a top and N+ The TiON 
barrier metal layer 24 deposited on the mold plug-in 1 5 serves as almost uniform thickness by good step 
coverage. On the other hand, since the level difference in opening on P type graft impurity range 17b is 
relatively large, step coverage gets worse and the TiON barrier metal layer 24 deposited on P type graft 
impurity range 17b in this opening is locally thin-film-ized in the corner of opening. 
[0126] Thus, the NPN bipolar transistor A and the zener-zap diode B which are shown in above- 
mentioned drawing 16 are loaded together on the same semi-conductor substrate, and produce a 
semiconductor device (refer to drawing 19 ). 

[0127] According to this operation gestalt, opening on P type graft impurity range 17b of the anode field 
1 8 and the polycrystalline silicon layer 20 on the insulator layer 1 9 of this perimeter are removed as 
mentioned above. In case the P type graft impurity range 17b front face of these opening circles is 
exposed By etching P type graft impurity range 17b exposed in opening, and forming a crevice 23 in the 
front face by over-etching of the intentional polycrystalline silicon layer 20 The level difference in this 
opening becomes that by which the depth of a crevice 23 joined the thickness of an insulator layer 19. 
Other N+ They are a P+ mold graft base field 17a top and N+ more nearly again than the level 
difference which polycrystalline silicon layer 20a on opening on mold emitter region 21a and the 
insulator layer 1 9 of this perimeter makes. It becomes larger than the level difference in each opening on 
the mold plug-in 15. For this reason, also for the TiON barrier metal layer 24 which a level difference 
deposits on small polycrystalline silicon layer 20a relatively in case the TiON barrier metal layer 24 is 
deposited, a level difference is P+ in small opening relatively. A mold graft base field 17a top and N+ 
The TiON barrier metal layer 24 deposited on the mold plug-in 15 both also serves as almost uniform 
thickness by good step coverage. On the other hand, relatively, a level difference worsens step coverage 
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in opening on large P type graft impurity range 17b, and can thin-film-ize locally the TiON barrier metal 
layer 24 deposited on P type graft impurity range 17b in this opening in the corner of opening. 
[0128] Therefore, like the case of the operation gestalt of the above 1st, even if it is the zener-zap diode 
B of barrier metal structure By having the part where the TiON barrier metal layer 24 was thin-film-ized 
locally Since aluminum filament which connects between two electrodes becomes is easy to be formed 
when the reverse bias of high electric field is impressed between anode electrode 25e and cathode field 
21b, Securing the barrier property in the NPN bipolar transistor A of barrier metal structure, the 
destructive short circuit of zener-zap diode is made easy, and it becomes possible to stabilize the on 
resistance value after a destructive short circuit. 

[0129] Moreover, according to this operation gestalt, they are P type base region 16a and P+. P type 
impurity range 1 6b and P+ which constitute the anode field 1 8 in coincidence in the process which » 
forms mold graft base field 17a, respectively Mold graft base field 17a is formed, respectively. N+ It 
sets at the process which forms mold emitter region 21a, and is N+ to coincidence. Cathode field 21b 
which consists of a mold impurity range is formed. While setting the polycrystalline silicon layer 20 of 
polar zone, such as an emitter, at the process which carries out patterning and removing opening on P 
type graft impurity range 17b, and the polycrystalline silicon layer 20 on the insulator layer 19 of this 
perimeter to coincidence A crevice 23 is formed in the P type graft impurity range 17b front face 
exposed to these opening circles. While forming 25d of cathode electrodes, and anode electrode 25e in 
coincidence in the process which forms emitter electrode 25a which consists of an aluminum alloy layer 
through the TiON barrier metal layer 24 The TiON barrier metal layer 24 which intervenes between P 
type graft impurity range 17b and anode electrode 25e is thin-film-ized locally. 
[0130] Therefore, the inside of the emitter polar zone of barrier metal structure, the base-electrode 
section, and the collector-electrode section, In case the NPN bipolar transistor A by which 
polycrystalline silicon layer 20a is used only for the emitter polar zone is produced Without adding a 
new process to the conventional production process (referring to above-mentioned drawing 34 - drawing 
36 ) in any way The TiON barrier metal layer 24 which intervenes between P type graft impurity range 
17b of the anode field 18 and anode electrode 25e can produce the zener-zap diode B which has the part 
thin-film-ized locally instantaneous. 

[0131] (5th operation gestalt) Drawing 20 is the sectional view showing the semiconductor device with 
which the zener-zap diode and the bipolar transistor concerning the gestalt of operation of the 5th of this 
invention are loaded together on the same semi-conductor substrate, in addition, some zener-zap diodes 
shown in drawing 20 — since the enlarged drawing is the same as that of above-mentioned drawing 7 , 
illustration is omitted. Moreover, the same sign is given to the same component as the semiconductor 
device shown in above-mentioned drawing 6 and drawing 7 , and explanation is omitted. As shown in 
drawing 20 , the NPN bipolar transistor A and the zener-zap diode B are loaded together on the same P 
type Si substrate 11. 

[0132] Since it is the same configuration as what is shown in drawing 16 of the operation gestalt of the 
above 4th, this NPN bipolar transistor A omits that explanation. On the other hand, the zener-zap diode 
B is the same configuration as what is shown in drawing 6 and drawing 7 of an operation gestalt of the 
above 2nd. Namely, P+ of the anode field 18 Polycrystalline silicon layer 20e is formed on the insulator 
layer 19 of the circumference of opening on mold graft impurity range 17b, and it is this P+. The level 
difference in opening formed on mold graft impurity range 17b is that by which the thickness of 
polycrystalline silicon layer 20e joined the thickness of an insulator layer 19. for this reason, P+ the 
level difference in opening on mold graft impurity range 17b — other N+ the level difference which 
polycrystalline silicon layer 20a on opening on mold emitter region 21a and the insulator layer 19 of this 
perimeter makes - moreover, P+ A mold graft base field 17a top and N+ It is large relatively rather than 
the level difference in each opening on the mold plug-in 15. 

[0133] And it is P+ like the case of the operation gestalt of the above 2nd. It follows on the level 
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difference in opening on mold graft impurity range 17b being large, and is P+. The TiON barrier metal 
layer 24 which intervenes between anode electrode 25e which consists of mold graft impurity range 17b 
and an aluminum alloy layer has the description of this operation gestalt in the point locally thin-film- 
ized in the corner of opening. 

[0134] Next, the 1st manufacture approach of a semiconductor device that the zener-zap diode and the 
bipolar transistor which are shown in drawing 20 are loaded together on the same semi-conductor 
substrate is explained using the process sectional view of drawing 21 - drawing 23 . In addition, the 1st 
manufacture approach of this semiconductor device corresponds to above-mentioned claim 9. 
[0135] It is N+ to P type Si substrate 1 1 front face like the process shown in drawing 1 7 of the operation 
gestalt of the above 4th. The mold embedding layer 12 is formed, the N type epitaxial layer 13 is grown 
up, the P type isolation 14 is formed, and it detaches by the component to an NPN bipolar transistor field 
and a zener-zap diode field, and is N+ for collector drawing. The mold plug-in 15 is formed. And it is 
P+ while forming P type base region 16a and P type impurity range 16b in coincidence, respectively. 
Mold graft base field 17a and P<SUP>+ P type impurity range 16b and P+ which form mold graft 
impurity range 17b in coincidence, respectively, and adjoin The anode field 18 which consists of mold 
graft impurity range 17b is formed. And etching removal of the insulator layer 19 deposited all over the 
base is carried out alternatively, and they are a P type base region 16a and P type impurity range 16b top 
and P+. On mold graft impurity range 17b, opening is formed, respectively. And it is As+ to the 
polycrystalline silicon layer 20 whole surface deposited all over the base. It pours in (refer to drawing 
21). 

[0136] Subsequently, while carrying out patterning of the polycrystalline silicon layer 20 to a 
predetermined configuration and making the polycrystalline silicon layers 20a and 20d remain on the 
insulator layer 19 of these perimeters at each opening list on P type base region 16a and P type impurity 
range 16b, polycrystalline silicon layer 20e on the insulator layer 19 around opening on P type graft 
impurity range 17b is made to remain. And opening on P type graft impurity range 17b and the 
polycrystalline silicon layer 20 on the insulator layer 19 of this perimeter are removed, and the P type 
graft impurity range 17b front face of these opening circles is exposed. 

[0137] Since a level difference [ in / at this time / opening on P type graft impurity range 17b ] becomes 
that by which the thickness of polycrystalline silicon layer 20e joined the thickness of an insulator layer 
19, it becomes larger than the polycrystalline silicon layers [ on the insulator layer 19 of these 
perimeters / 20a and 20d ] level difference to make at each opening list on other P type base region 16a 
and P type impurity range 16b. 

[0138] Then, As is diffused from the polycrystalline silicon layers 20a and 20d, and it is N+ to a P type 
base region 16a front face. Cathode field 21b which becomes a P type impurity range 16b front face 
from N+ mold impurity range about mold emitter region 21a is formed in coincidence, respectively 
(refer to drawing 22 ). 

[0139] Subsequently, etching removal of the insulator layer 19 is carried out alternatively, and it is P+. 
A mold graft base field 17a top and N+ On the mold plug-in 15, opening is formed, respectively. 
[0140] Then, after depositing a TiON barrier metal layer and aluminum alloy layer in order all over a 
base, patterning of these is carried out to a predetermined configuration. N+ Emitter electrode 25a which 
consists of an aluminum alloy layer through polycrystalline silicon layer 20a and the TiON barrier metal 
layer 24 on mold emitter region 21a P+ Base-electrode 25b which consists of an aluminum alloy layer 
through the TiON barrier metal layer 24 on mold graft base field 17a N+ Collector-electrode 25c which 
consists of an aluminum alloy layer through the TiON barrier metal layer 24 on the mold plug-in 15 N+ 
25d of cathode electrodes which consist of an aluminum alloy layer through 20d of polycrystalline 
silicon layers, and the TiON barrier metal layer 24 on mold impurity range 21b Anode electrode 25e 
which consists of an aluminum alloy layer through the TiON barrier metal layer 24 on P type graft 
impurity range 17b is formed in coincidence, respectively. 
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[0141] At this time, it is N+. A mold emitter region 21a top and N+ Polycrystalline silicon [ list / each / 
on mold impurity range 21b / opening ] layer 20on insulator layer 19 of these perimeters a, It is 
relatively small and the level difference of 20d to make is P+. A mold graft base field 17a top and N+ 
From the level difference in each opening on the mold plug-in 1 5 being relatively small It is P+ to such 
polycrystalline silicon layer 20a and 20d top list. A mold graft base field 17a top and N+ The TiON 
barrier metal layer 24 deposited on the mold plug-in 15 serves as almost uniform thickness by good step 
coverage. 

[0142] On the other hand, since the level difference in opening on P type graft impurity range 17b is 
relatively large, step coverage gets worse and the TiON barrier metal layer 24 deposited on P type graft 
impurity range 17b in this opening is locally thin-film-ized in the corner of opening. 
[0143] Thus, the NPN bipolar transistor A and the zener-zap diode B which are shown in above- , 
mentioned drawing 20 are loaded together on the same semi-conductor substrate, and produce a 
semiconductor device (refer to drawing 23 ). 

[0144] Next, the 2nd manufacture approach of a semiconductor device that the zener-zap diode and the 
bipolar transistor which are shown in drawing 20 are loaded together on the same semi-conductor 
substrate is explained using the process sectional view of drawing 24 - drawing 26 . In addition, the 2nd 
manufacture approach of this semiconductor device corresponds to above-mentioned claim 11. 
[0145] First, like the case of the manufacture approach of the above 1st, N+ mold embedding layer 12 is 
formed in P type Si substrate 1 1 front face, and the N type epitaxial layer 13 is grown up, and the P type 
isolation 14 is formed, and it detaches by the component to an NPN bipolar transistor field and a zener- 
zap diode field, and is N+ for collector drawing. The mold plug-in 15 is formed. And it is P+ while 
forming P type base region 16a and P type impurity range 16b in coincidence, respectively. Mold graft 
base field 17a and P+ P type impurity range 16b and P+ which form mold graft impurity range 17b in 
coincidence, respectively, and adjoin The anode field 18 which consists of mold graft impurity range 
1 7b is formed. 

[0146] Then, after depositing an insulator layer 19 all over a base, etching removal of this insulator layer 
19 is carried out alternatively, and opening is formed, respectively on P type base region 16a and P type 
impurity range 16b. And it is As+ to the this polycrystalline silicon layer after depositing polycrystalline 
silicon layer 20 all over base 20 whole surface. It pours in (refer to drawing 24 ). 
[0147] Subsequently, while carrying out patterning of the polycrystalline silicon layer 20 to a 
predetermined configuration and making the polycrystalline silicon layers 20a and 20d remain on the 
insulator layer 19 of these perimeters at each opening list on P type base region 16a and P type impurity 
range 16b, polycrystalline silicon layer 20e is made to remain on the insulator layer 19 around the 
opening formation schedule field on P type graft impurity range 17b. 

[0148] Then, As is diffused from the polycrystalline silicon layers 20a and 20d, and it is N+ to a P type 
base region 16a front face. Cathode field 21b which becomes a P type impurity range 16b front face 
from N+ mold impurity range about mold emitter region 21a is formed in coincidence, respectively 
(refer to drawing 25 ). 

[0149] Subsequently, P+ A mold graft base field 17a top and N+ Etching removal of the insulator layer 
19 on the mold plug-in 15 is carried out alternatively. P+ A mold graft base field 17a top and N+ 
Etching removal of the insulator layer 19 surrounded by polycrystalline silicon layer 20e on P type graft 
impurity range 17b is alternatively carried out at the same time it forms opening on the mold plug-in 15, 
respectively. P+ Opening 26 is formed on mold graft impurity range 17b. 

[0150] At this time, it is N+. A mold emitter region 21a top and N+ Polycrystalline silicon [ list / each / 
on mold impurity range 21b / opening ] layer 20on insulator layer 19 of these perimeters a, It is 
relatively small and the level difference of 20d to make is P+. A mold graft base field 17a top and N+ 
From the level difference in each opening on the mold plug-in 15 being relatively small It is P+ to such 
polycrystalline silicon layer 20a and 20d top list. A mold graft base field 17a top and N+ The TiON 
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barrier metal layer 24 deposited on the mold plug-in 15 serves as almost uniform thickness by good step 
coverage. 

[0151] On the other hand, since the level difference in opening on P type graft impurity range 17b is 
relatively large, step coverage gets worse and the TiON barrier metal layer 24 deposited on P type graft 
impurity range 17b in this opening is locally thin-film-ized in the corner of opening. 
[0152] Thus, the NPN bipolar transistor A and the zener-zap diode B which are shown in above- 
mentioned drawing 20 are loaded together on the same semi-conductor substrate, and produce a 
semiconductor device (refer to drawing 26 ). 

[0153] In case the polycrystalline silicon layer 20 of opening on P type graft impurity range 17b of the 
anode field 1 8 is removed as mentioned above according to this operation gestalt, by making 
polycrystalline silicon layer 20e remain on the insulator layer 19 of this perimeter of opening Or after 
making polycrystalline silicon layer 20e remain again on the insulator layer 19 of the perimeter of an 
opening formation schedule field on P type graft impurity range 17b, The insulator layer 19 surrounded 
by this polycrystalline silicon layer 20e is removed, and it is P+. By forming opening on mold graft 
impurity range 17b, the level difference in this opening It becomes that by which the thickness of 
polycrystalline silicon layer 20e joined the thickness of an insulator layer 19. Other N+ It is P+ more 
nearly again than the level difference which polycrystalline silicon layer 20a on opening on mold emitter 
region 21a and the insulator layer 19 of this perimeter makes. A mold graft base field 17a top and N+ It 
becomes larger than the level difference in each opening on the mold plug-in 15. For this reason, in case 
the TiON barrier metal layer 24 is deposited, a level difference is small N+ relatively. Also for the TiON 
barrier metal layer 24 deposited on polycrystalline silicon layer 20a on mold emitter region 21a, a level 
difference is P+ in small opening relatively. A mold graft base field 17a top and N+ The TiON barrier 
metal layer 24 deposited on the mold plug-in 15 both also serves as almost uniform thickness by good 
step coverage. On the other hand, relatively, a level difference worsens step coverage in opening on 
large P type graft impurity range 17b, and can thin-film-ize locally the TiON barrier metal layer 24 
deposited on P type graft impurity range 17b in this opening in the corner of opening. 
[0154] Therefore, like the case of the operation gestalt of the above 2nd, even if it is the zener-zap diode 
B of barrier metal structure By having the part where the TiON barrier metal layer 24 was thin-film-ized 
locally Since aluminum filament which connects between two electrodes becomes is easy to be formed 
when the reverse bias of high electric field is impressed between anode electrode 25e and cathode field 
21b, Securing the barrier property in the NPN bipolar transistor A of barrier metal structure, the 
destructive short circuit of zener-zap diode is made easy, and it becomes possible to stabilize the on 
resistance value after a destructive short circuit. 

[0155] Moreover, according to this operation gestalt, they are P type base region 16a and P+. P type 
impurity range 16b and P+ which constitute the anode field 18 in coincidence in the process which 
forms mold graft base field 1 7a, respectively Mold graft base field 1 7a is formed, respectively. N+ It 
sets at the process which forms mold emitter region 21a, and is N+ to coincidence. Cathode field 21b 
which consists of a mold impurity range is formed. While removing the polycrystalline silicon layer 20 
of opening on P type graft impurity range 17b to coincidence in the process which carries out patterning 
of the polycrystalline silicon layer 20 of polar zone, such as an emitter Polycrystalline silicon layer 20e 
on the insulator layer 19 around this opening is made to remain. While forming 25d of cathode 
electrodes, and anode electrode 25e in coincidence in the process which forms emitter electrode 25a 
which consists of an aluminum alloy layer through the TiON barrier metal layer 24 The TiON barrier 
metal layer 24 which intervenes between P type graft impurity range 17b and anode electrode 25e is 
thin-film-ized locally. 

[0156] Or polycrystalline silicon layer 20e on the insulator layer 19 around the opening formation 
schedule field on P type graft impurity range 17b is made to remain in coincidence again in the process 
which carries out patterning of the polycrystalline silicon layer 20 of polar zone, such as an emitter. P+ 
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The insulator layer 19 surrounded by coincidence at polycrystalline silicon layer 20e in the process 
which forms opening on mold graft base field 17a etc. is removed, and it is P+. Opening 26 is formed on 
mold graft impurity range 17b. While forming 25d of cathode electrodes, and anode electrode 25e in 
coincidence in the process which forms emitter electrode 25a which consists of an aluminum alloy layer 
through the TiON barrier metal layer 24 The TiON barrier metal layer 24 which intervenes between P 
type graft impurity range 17b and anode electrode 25e is thin-film-ized locally. 
[0157] Therefore, the inside of the emitter polar zone of barrier metal structure, the base-electrode 
section, and the collector-electrode section, In case the NPN bipolar transistor A by which 
polycrystalline silicon layer 20a is used only for the emitter polar zone is produced Without adding a 
new process to the conventional production process in any way The TiON barrier metal layer 24 which 
intervenes between P type graft impurity range 17b of the anode field 18 and anode electrode 25 e can 
produce the zener-zap diode B which has the part thin-film-ized locally instantaneous. 
[0158] In addition, it sets to the 2nd manufacture approach of the operation gestalt the above 5th. While 
carrying out patterning of the polycrystalline silicon layer 20 and forming the polycrystalline silicon 
layers 20a and 20d After making polycrystalline silicon layer 20e remain on the insulator layer 19 
around the opening formation schedule field on P type graft impurity range 17b, As is diffused from the 
polycrystalline silicon layers 20a and 20d, and it is N+. The sequence may be replaced although mold 
emitter region 21a etc. is formed. 

[0159] That is, As is diffused from the polycrystalline silicon layer 20, and it is N+. After forming mold 
emitter region 21a etc., while carrying out patterning of the polycrystalline silicon layer 20 and forming 
the polycrystalline silicon layers 20a and 20d, polycrystalline silicon layer 20e may be made to remain 
on the insulator layer 19 around the opening formation schedule field on P type graft impurity range 
17b. 

[0160] (6th operation gestalt) Drawing 27 is the sectional view showing the semiconductor device with 
which the zener-zap diode and the bipolar transistor concerning the gestalt of operation of the 6th of this 
invention are loaded together on the same semi-conductor substrate, in addition, some zener-zap diodes 
shown in drawing 27 - since the enlarged drawing is the same as that of above-mentioned drawing 15 , 
illustration is omitted. Moreover, the same sign is given to the same component as the semiconductor 
device shown in above-mentioned drawing 14 and drawing 1 5 , and explanation is omitted. 
[0161] As shown in drawing 27 , the NPN bipolar transistor A and the zener-zap diode B are loaded 
together on the same P type Si substrate 1 1 . Since it is the same configuration as what is shown in 
drawing 19 of the operation gestalt of the above 4th, this NPN bipolar transistor A omits that 
explanation. 

[0162] On the other hand, the zener-zap diode B is the same configuration as what is shown in drawing 
14 and drawing 15 of an operation gestalt of the above 3rd. Namely, P+ of the anode field 18 While the 
crevice is formed in the mold graft impurity range 17b front facd This P+ Polycrystalline silicon layer 
20e is formed on the insulator layer 19 of the circumference of opening on mold graft impurity range 
17b. This P+ The level difference in opening formed on mold graft impurity range 17b is that by which 
the depth of a crevice and the thickness of polycrystalline silicon layer 20e joined the thickness of an 
insulator layer 19. for this reason, P+ the level difference in opening on mold graft impurity range 17b — 
other N+ the level difference which polycrystalline silicon layer 20a on opening on mold emitter region 
21a and the insulator layer 19 of this perimeter makes - moreover, P+ A mold graft base field 17a top 
and N+ It is large relatively rather than the level difference in each opening on the mold plug-in 15. 
[0163] And it is P+ like the case of the operation gestalt of the above 3rd. It follows on the level 
difference in opening on mold graft impurity range 17b being large, and is P+. The TiON barrier metal 
layer 24 which intervenes between anode electrode 25e which consists of mold graft impurity range 17b 
and an aluminum alloy layer has the description of this operation gestalt in the point locally thin-film- 
ized in the corner of opening. 
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[0164] Next, the manufacture approach of a semiconductor device that the zener-zap diode and the 
bipolar transistor which are shown in drawing 27 are loaded together on the same semi-conductor 
substrate is explained using the process sectional view of drawing 28 - drawing 30 . In addition, the 
manufacture approach of this semiconductor device corresponds to above-mentioned claim 10. 
[0165] It is N+ to P type Si substrate 1 1 front face like the process shown in drawing 2 1 of the operation 
gestalt of the above 4th. The mold embedding layer 12 is formed, the N type epitaxial layer 13 is grown 
up, the P type isolation 1 4 is formed, and it detaches by the component to an NPN bipolar transistor field 
and a zener-zap diode field, and is N+ for collector drawing. The mold plug-in 15 is formed. And it is 
P+ while forming P type base region 16a and P type impurity range 16b in coincidence, respectively. 
Mold graft base field i7a and P+ P type impurity range 16b and P+ which form mold graft impurity 
range 17b in coincidence, respectively, and adjoin The anode field 18 which consists of mold graft 
impurity range 17b is formed. And etching removal of the insulator layer 19 deposited all over the base 
is carried out alternatively, and they are a P type base region 16a and P type impurity range 16b top and 
P+. On mold graft impurity range 1 7b, opening is formed, respectively. Then, it is As+ to the 
polycrystalline silicon layer 20 whole surface deposited all over the base. It pours in (refer to drawing 
28). 

[0166] Subsequently, while carrying out patterning of the polycrystalline silicon layer 20 to a 
predetermined configuration and making the polycrystalline silicon layers 20a and 20d remain on the 
insulator layer 19 of these perimeters at each opening list on P type base region 16a and P type impurity 
range 16b, polycrystalline silicon layer 20e on the insulator layer 19 of the perimeter of opening on P 
type graft impurity range 1 7b is made to remain. And opening on P type graft impurity range 1 7b and 
the polycrystalline silicon layer 20 on the insulator layer 1 9 of this perimeter are removed, and the P 
type graft impurity range 17b front face of these opening circles is exposed. Furthermore, over-etching 
of the polycrystalline silicon layer 20 is performed intentionally, P type graft impurity range 17b 
exposed in opening is etched, and a crevice 23 is formed in the front face. 

[0167] Since a level difference [ in / at this time / opening on P type graft impurity range 17b ] becomes 
that by which the thickness of polycrystalline silicon layer 20e and the depth of a crevice 23 joined the 
thickness of an insulator layer 19, it becomes larger than the polycrystalline silicon layers [ on the 
insulator layer 19 of these perimeters / 20a and 20d ] level difference to make at each opening list on 
other P type base region 16a and P type impurity range 16b. 

[0168] Then, As is diffused from the polycrystalline silicon layers 20a and 20d, and it is N+ to a P type 
base region 16a front face. Cathode field 21b which becomes a P type impurity range 16b front face 
from N+ mold impurity range about mold emitter region 21a is formed in coincidence, respectively 
(refer to drawing 29 ). 

[0169] Subsequently, etching removal of the insulator layer 19 is carried out alternatively, and it is P+. 
A mold graft base field 17a top and N+ On the mold plug-in 15, opening is formed, respectively. 
[01 70] Then, after depositing a TiON barrier metal layer and aluminum alloy layer in order all over a 
base, patterning of these is carried out to a predetermined configuration. N+ Emitter electrode 25a which 
consists of an aluminum alloy layer through polycrystalline silicon layer 20a and the TiON barrier metal 
layer 24 on mold emitter region 21a P+ Base-electrode 25b which consists of an aluminum alloy layer 
through the TiON barrier metal layer 24 on mold graft base field 17a N+ Collector-electrode 25c which 
consists of an aluminum alloy layer through the TiON barrier metal layer 24 on the mold plug-in 1 5 N+ 
25d of cathode electrodes which consist of an aluminum alloy layer through 20d of polycrystalline 
silicon layers, and the TiON barrier metal layer 24 on mold impurity range 21b Anode electrode 25e 
which consists of an aluminum alloy layer through the TiON barrier metal layer 24 on P type graft 
impurity range 17b is formed in coincidence, respectively. 

[0171] At this time, it is N+. A mold emitter region 21a top and N+ Polycrystalline silicon [ list / each / 
on mold impurity range 21b / opening ] layer 20on insulator layer 19 of these perimeters a, It is 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/23/2004 



THIS PAGE BLANK (uspto^ 



Page 30 of 35 



relatively small and the level difference of 20d to make is P+. A mold graft base field 17a top and N+ 
From the level difference in each opening on the mold plug-in 15 being relatively small It is P+ to such 
polycrystalline silicon layer 20a and 20d top list. A mold graft base field 17a top and N+ The TiON 
barrier metal layer 24 deposited on the mold plug-in 15 serves as almost uniform thickness by good step 
coverage. 

[0172] On the other hand, since the level difference in opening on P type graft impurity range 17b is 
relatively large, step coverage gets worse and the TiON barrier metal layer 24 deposited on P type graft 
impurity range 17b in this opening is locally thin-film-ized in the corner of opening. Thus, the NPN 
bipolar transistor A and the zener-zap diode B which are shown in above-mentioned drawing 27 are 
loaded together on the same semi-conductor substrate, and produce a semiconductor device (refer to 
drawing 30 ). ■ 
[0173] According to this operation gestalt, the polycrystalline silicon layer 20 of opening on P type graft 
impurity range 17b of the anode field 18 is removed as mentioned above. In case the P type graft 
impurity range 17b front face of these opening circles is exposed, while making polycrystalline silicon 
layer 20e remain on the insulator layer 19' around this opening By etching P type graft impurity range 
17b exposed in opening, and forming a crevice 23 in the front face by over-etching of the intentional 
polycrystalline silicon layer 20 The level difference in this opening becomes that by which the thickness 
of polycrystalline silicon layer 20e and the depth of a crevice 23 joined the thickness of an insulator 
layer 19. Other N+ They are a P+ mold graft base field 17a top and N+ more nearly again than the level 
difference which polycrystalline silicon layer 20a on opening on mold emitter region 21a and the 
insulator layer 19 of this perimeter makes. It becomes larger than the level difference in each opening on 
the mold plug-in 15. For this reason, in case the TiON barrier metal layer 24 is deposited, a level 
difference is small N+ relatively. Also for the TiON barrier metal layer 24 deposited on polycrystalline 
silicon layer 20a on mold emitter region 21a, a level difference is P+ in small opening relatively. A mold 
graft base field 17a top and N+ The TiON barrier metal layer 24 deposited on the mold plug-in 15 both 
also serves as almost uniform thickness by good step coverage. On the other hand, relatively, a level 
difference worsens step coverage in opening on large P type graft impurity range 17b, and can thin-film- 
ize locally beyond the case of the above 4th or the 5th operation gestalt the TiON barrier metal layer 24 
deposited on P type graft impurity range 17b in this opening in the corner of opening. 
[0174] Therefore, like the case of the operation gestalt of the above 3rd, even if it is the zener-zap diode 
B of barrier metal structure By having the part where the TiON barrier metal layer 24 was thin-film-ized 
locally Since aluminum filament which connects between two electrodes becomes is easy to be formed 
when the reverse bias of high electric field is impressed between anode electrode 25e and cathode field 
21b, Securing the barrier property in the NPN bipolar transistor A of barrier metal structure, the 
destructive short circuit of zener-zap diode is made easy, and it becomes possible to stabilize the on 
resistance value after a destructive short circuit. 

[0175] Moreover, according to this operation gestalt, they are P type base region 16a and P+. P type 
impurity range 16b and P+ which constitute the anode field 18 in coincidence in the process which 
forms mold graft base field 17a, respectively Mold graft base field 17a is formed, respectively. N+ It 
sets at the process which forms mold emitter region 21a, and is N+ to coincidence. Cathode field 21b 
which consists of a mold impurity range is formed. While removing the polycrystalline silicon layer 20 
of opening on P type graft impurity range 17b to coincidence in the process which carries out patterning 
of the polycrystalline silicon layer 20 of polar zone, such as an emitter Polycrystalline silicon layer 20e 
is made to remain on the insulator layer 19 around this opening. Furthermore, a crevice 23 is formed in 
the P type graft impurity range 17b front face exposed to these opening circles. While forming 25d of 
cathode electrodes, and anode electrode 25e in coincidence in the process which forms emitter electrode 
25a which consists of an aluminum alloy layer through the TiON barrier metal layer 24 The TiON 
barrier metal layer 24 which intervenes between P type graft impurity range 1 7b and anode electrode 
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25e is thin-film-ized locally. 

[0176] Therefore, the inside of the emitter polar zone of barrier metal structure, the base-electrode 
section, and the collector-electrode section, In case the NPN bipolar transistor A by which 
polycrystalline silicon layer 20a is used only for the emitter polar zone is produced Without adding a 
new process to the conventional production process in any way The TiON barrier metal layer 24 which 
intervenes between P type graft impurity range 17b of the anode field 18 and anode electrode 25e can 
produce the zener-zap diode B which has the part thin-film-ized locally instantaneous. 
[0177] in addition, above-mentioned the 1- in the 6th operation gestalt, although the semiconductor 
device with which the NPN bipolar transistor A and the zener-zap diode B are loaded together, and its 
manufacture approach are explained, you may be the semiconductor device with which it is not limited 
to the NPN bipolar transistor A, and an PNP bipolar transistor and zener-zap diode are loaded together. 
Moreover, although the zener-zap diode B which the TiON barrier metal layer 24 which intervenes 
between the anode field 18 and anode electrode 25e has thin-film-ized locally is explained, the TiON 
barrier metal layer which intervenes between a cathode field and a cathode electrode may be the zener- 
zap diode thin-film-ized locally, for example, above-mentioned the 1- if the conductivity type of the P 
type in each component of the semiconductor device of the 6th operation gestalt and N type is made 
reverse and the manufacture approach of each operation gestalt is applied, while loading various goods 
together with an PNP bipolar transistor on the same N type Si substrate, it is possible to produce the 
zener-zap diode which the TiON barrier metal layer which intervenes between a cathode field and a 
cathode electrode has thin-film-ized locally. 
[0178] 

[Effect of the Invention] As mentioned above, according to the semiconductor device concerning this 
invention, and its manufacture approach, the following effectiveness can be done so as explained to the 
detail. Namely, even if it is the zener-zap diode of the barrier metal structure where the 1st and 2nd 
barrier metal layers intervene, respectively between the 1st and 2nd electrodes which form a cathode 
electrode and an anode electrode, and the 1st and 2nd impurity ranges which make a PN junction 
according to the semiconductor device concerning claim 1 By having the part where one [ at least ] 
barrier metal layer of the 1 st and 2nd barrier metal layers was thin-film-ized locally When the reverse 
bias of high electric field is impressed to inter-electrode [ 1st and 2nd ], while the current concentration 
with this barrier metal layer local in the part thin-film-ized locally occurs and a barrier metal layer is 
torn Since the metal and semi-conductor substrate which constitute an electrode by generation of heat 
accompanying it react, the stable filament which connects inter-electrode [ 1st and 2nd ] can make it be 
easy to be formed. Therefore, while reducing a zener-zap generating current and making easy the 
destructive short circuit of zener-zap diode, it becomes possible to stabilize the on resistance value after 
a destructive short circuit. 

[0179] Moreover, zener-zap diode and emitter polar zone which have the 1st and 2nd impurity ranges 
which make a PN junction according to the manufacture approach of the semiconductor device 
concerning claim 4, In the manufacture approach of a semiconductor device that the bipolar transistor of 
the barrier metal structure where the polycrystalline silicon layer is used for the base-electrode sections 
and all the collector-electrode sections is loaded together on the same semi-conductor substrate While 
removing the 5th opening on the 1st impurity range, and the polycrystalline silicon layer on the insulator 
layer of this perimeter By etching the 1st impurity range in the 5th opening by over-etching of this 
polycrystalline silicon layer, and forming a crevice in the 1 st impurity range front face The level 
difference in this 5th opening can be made larger than the level difference in openings, such as other 
emitters, as that by which the depth of the crevice on the 1st front face of an impurity range joined the 
thickness of an insulator layer. For this reason, in case a barrier metal layer is deposited in a next 
process, while obtaining good step coverage in openings, such as an emitter, the step coverage in the 5th 
opening is worsened and the barrier metal layer deposited on the 1st [ in the 5th opening ] impurity 
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range becomes possible [ thin-film-izing locally ]. Therefore, securing the barrier property in the bipolar 
transistor of barrier metal structure, a destructive short circuit is easy and can produce easily zener-zap 
diode with the stable on resistance value after a destructive short circuit. 

[01 §0] Moreover, form a base region and the 1st impurity range in coincidence, and an emitter region 
and the 2nd impurity range are formed in coincidence. A crevice is formed in the 5th impurity range 
front face [ 1 st ] of opening circles at the same time it carries out patterning of the polycrystalline silicon 
layer of polar zone, such as an emitter. While forming the 1st and 2nd electrodes at the same time it 
forms the base electrode which consists of a metal layer through a barrier metal layer In order to thin- 
film-ize locally the barrier metal layer which intervenes between the 1st electrode and the 1st impurity 
range, It becomes a destructive short circuit is easy and possible to produce the bipolar transistor of 
zener-zap diode and barrier metal structure with the stable on resistance value after a destructive short 
circuit instantaneous, without adding a new process to the production process of the conventional 
bipolar transistor. Therefore, the rise of cost can be controlled. 

[0181] Moreover, zener-zap diode and emitter polar zone which have the 1st and 2nd impurity ranges 
which make a PN junction according to the manufacture approach of the semiconductor device 
concerning claim 5, In the manufacture approach of a semiconductor device that the bipolar transistor of 
the barrier metal structure where the polycrystalline silicon layer is used for the base-electrode sections 
and all the collector-electrode sections is loaded together on the same semi-conductor substrate While 
making a polycrystalline silicon layer remain on the insulator layer around the 5th opening on the 1st 
impurity range By removing the polycrystalline silicon layer of the 5th opening, the level difference in 
this 5th opening can be made larger than the level difference in openings, such as other emitters, as that 
by which the thickness of a polycrystalline silicon layer joined the thickness of an insulator layer. For 
this reason, like the case of above-mentioned claim 4, securing the barrier property in the bipolar 
transistor of barrier metal structure, a destructive short circuit is easy and can produce easily zener-zap 
diode with the stable on resistance value after a destructive short circuit. 

[0182] Moreover, form a base region and the 1st impurity range in coincidence, and an emitter region 
and the 2nd impurity range are formed in coincidence. A polycrystalline silicon layer is made to remain 
on the insulator layer around the 5th opening at the same time it carries out patterning of the 
polycrystalline silicon layer of polar zone, such as an emitter. While forming the 1st and 2nd electrodes 
at the same time it forms the base electrode which consists of a metal layer through a barrier metal layer 
In order to thin-film-ize locally the barrier metal layer which intervenes between the 1st electrode and 
the 1st impurity range, It becomes a destructive short circuit is easy and possible to produce the bipolar 
transistor of zener-zap diode and barrier metal structure with the stable on resistance value after a 
destructive short circuit instantaneous, without adding a new process to the conventional production 
process, and the rise of cost can be controlled. 

[0183] Moreover, zener-zap diode and emitter polar zone which have the 1st and 2nd impurity ranges 
which make a PN junction according to the manufacture approach of the semiconductor device 
concerning claim 6, In the manufacture approach of a semiconductor device that the bipolar transistor of 
the barrier metal structure where the polycrystalline silicon layer is used for the base-electrode sections 
and all the collector-electrode sections is loaded together on the same semi-conductor substrate While 
making a polycrystalline silicon layer remain on the insulator layer around the 5th opening on the 1st 
impurity range and removing the polycrystalline silicon layer of the 5th opening By etching the 1st 
impurity range in the 5th opening by over-etching of this polycrystalline silicon layer, and forming a 
crevice in the 1st impurity range front face As that by which the thickness of a polycrystalline silicon 
layer and the depth of the crevice on the 1st front face of an impurity range joined the thickness of an 
insulator layer, while making the level difference in this 5th opening larger than the level difference in 
openings, such as other emitters The extent can be made still larger than above-mentioned claim 4 or the 
case of 5. For this reason, securing the barrier property in the bipolar transistor of barrier metal structure, 
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a destructive short circuit is easy beyond above-mentioned claim 4 or the case of 5, and the on resistance 
value after a destructive short circuit can produce stable zener-zap diode easily. 

[0184] Moreover, form a base region and the 1st impurity range in coincidence, and an emitter region 
and the 2nd impurity range are formed in coincidence. While making a polycrystalline silicon layer 
remain on the insulator layer around the 5 th opening at the same time it carries out patterning of the 
polycrystalline silicon layer of polar zone, such as an emitter While forming the 1st and 2nd electrodes 
at the same time it forms a crevice in the 1st impurity range front face in the 5th opening and forms the 
base electrode which consists of a metal layer through a barrier metal layer In order to thin-film-ize 
locally the barrier metal layer which intervenes between the 1st electrode and the 1st impurity range, It 
becomes a destructive short circuit is easy and possible to produce the bipolar transistor of zener-zap 
diode and barrier metal structure with the stable on resistance value after a destructive short circuit 
instantaneous, without adding a new process to the conventional production process, and the rise of cost 
can be controlled. 

[0185] Moreover, according to the manufacture approach of the semiconductor device concerning claim 

8 In the manufacture approach of a semiconductor device that the bipolar transistor of the barrier metal 
structure where the polycrystalline silicon layer is used only for the zener-zap diode which has the 1 st 
and 2nd impurity ranges which make a PN junction, and the emitter polar zone is loaded together on the 
same semi-conductor substrate While removing the 3rd opening on the 1st impurity range, and the 
polycrystalline silicon layer on the insulator layer of this perimeter By etching the 1st impurity range in 
the 3rd opening by over-etching of this polycrystalline silicon layer, and forming a crevice in the 1st 
impurity range front face The level difference in this 3rd opening can be made larger than the level 
difference in other openings as that by which the depth of the crevice on the 1 st front face of an impurity 
range joined the thickness of an insulator layer. For this reason, in case a barrier metal layer is deposited 
in a next process, while obtaining good step coverage in openings, such as an emitter, the step coverage 
in the 3rd opening is worsened and the barrier metal layer deposited on the 1st [ in the 3rd opening ] 
impurity range becomes possible [ thin-film-izing locally ]. Therefore, securing the barrier property in 
the bipolar transistor of barrier metal structure, a destructive short circuit is easy and can produce easily 
zener-zap diode with the stable on resistance value after a destructive short circuit. 

[0186] Moreover, form a base region and the 1st impurity range in coincidence, and an emitter region 
and the 2nd impurity range are formed in coincidence. A crevice is formed in the 3rd impurity range 
front face [ 1 st ] of opening circles at the same time it carries out patterning of the polycrystalline silicon 
layer of polar zone, such as an emitter. While forming the 1st and 2nd electrodes at the same time it 
forms the base electrode which consists of a metal layer through a barrier metal layer In order to thin- 
film-ize locally the barrier metal layer which intervenes between the 1st electrode and the 1st impurity 
range, It becomes a destructive short circuit is easy and possible to produce the bipolar transistor of 
zener-zap diode and barrier metal structure with the stable on resistance value after a destructive short 
circuit instantaneous, without adding a new process to the conventional production process, and the rise 
of cost can be controlled. 

[0187] Moreover, according to the manufacture approach of the semiconductor device concerning claim 

9 In the manufacture approach of a semiconductor device that the bipolar transistor of the barrier metal 
structure where the polycrystalline silicon layer is used only for the zener-zap diode which has the 1 st 
and 2nd impurity ranges which make a PN junction, and the emitter polar zone is loaded together on the 
same semi-conductor substrate While making a polycrystalline silicon layer remain on the insulator 
layer around the 3rd opening on the 1st impurity range By removing the polycrystalline silicon layer of 
the 3rd opening, the level difference in this 3rd opening can be made larger than the level difference in 
openings, such as other emitters, as that by which the thickness of a polycrystalline silicon layer joined 
the thickness of an insulator layer. For this reason, like the case of above-mentioned claim 8, securing 
the barrier property in the bipolar transistor of barrier metal structure, a destructive short circuit is easy 
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and can produce easily zener-zap diode with the stable on resistance value after a destructive short 
circuit. 

[0188] Moreover, form a base region and the 1st impurity range in coincidence, and an emitter region 
an4 the 2nd impurity range are formed in coincidence. A polycrystalline silicon layer is made to remain 
on the insulator layer around the 3rd opening at the same time it carries out patterning of the 
polycrystalline silicon layer of polar zone, such as an emitter. While forming the 1st and 2nd electrodes 
at the same time it forms the base electrode which consists of a metal layer through a barrier metal layer 
In order to thin-film-ize locally the barrier metal layer which intervenes between the 1 st electrode and 
the 1st impurity range, It becomes a destructive short circuit is easy and possible to produce the bipolar 
transistor of zener-zap diode and barrier metal structure with the stable on resistance value after a 
destructive short circuit instantaneous, without adding a new process to the conventional production 
process, and the rise of cost can be controlled. 

[0189] Moreover, according to the manufacture approach of the semiconductor device concerning claim 

10 In the manufacture approach of a semiconductor device that the bipolar transistor of the barrier metal 
structure where the polycrystalline silicon layer is used only for the zener-zap diode which has the 1st 
and 2nd impurity ranges which make a PN junction, and the emitter polar zone is loaded together on the 
same semi-conductor substrate While making a polycrystalline silicon layer remain on the insulator 
layer around the 3rd opening on the 1st impurity range and removing the polycrystalline silicon layer of 
the 3rd opening By etching the 1st impurity range in the 3rd opening by over-etching of this 
polycrystalline silicon layer, and forming a crevice in the 1st impurity range front face The level 
difference in this 3rd opening can be made larger than the level difference in openings, such as other 
emitters, as that by which the thickness of a polycrystalline silicon layer and the depth of the crevice on 
the 1st front face of an impurity range joined the thickness of an insulator layer. For this reason, like the 
case of above-mentioned claim 8, securing the barrier property in the bipolar transistor of barrier metal 
structure, a destructive short circuit is easy and can produce easily zener-zap diode with the stable on 
resistance value after a destructive short circuit. 

[0190] Moreover, form a base region and the 1st impurity range in coincidence, and an emitter region 
and the 2nd impurity range are formed in coincidence. While making a polycrystalline silicon layer 
remain on the insulator layer around the 3rd opening at the same time it carries out patterning of the 
polycrystalline silicon layer of polar zone, such as an emitter While forming the 1st and 2nd electrodes 
at the same time it forms a crevice in the 1st impurity range front face in the 3rd opening and forms the 
base electrode which consists of a metal layer through a barrier metal layer In order to thin-film-ize 
locally the barrier metal layer which intervenes between the 1st electrode and the 1st impurity range, It 
becomes a destructive short circuit is easy and possible to produce the bipolar transistor of zener-zap 
diode and barrier metal structure with the stable on resistance value after a destructive short circuit 
instantaneous, without adding a new process to the conventional production process, and the rise of cost 
can be controlled. 

[0191] Moreover, according to the manufacture approach of the semiconductor device concerning claim 

1 1 In the manufacture approach of a semiconductor device that the bipolar transistor of the barrier metal 
structure where the polycrystalline silicon layer is used only for the zener-zap diode which has the 1st 
and 2nd impurity ranges which make a PN junction, and the emitter polar zone is loaded together on the 
same semi-conductor substrate By removing an insulator layer alternatively and forming the 3rd opening 
on the 1st impurity range, after making a polycrystalline silicon layer remain on the insulator layer 
around the 3rd opening formation schedule field on the 1st impurity range The level difference in this 
3rd opening can be made larger than the level difference in openings, such as other emitters, as that by 
which the thickness of a polycrystalline silicon layer joined the thickness of an insulator layer. For this 
reason, like the case of above-mentioned claim 9, securing the barrier property in the bipolar transistor 
of barrier metal structure, a destructive short circuit is easy and can produce easily zener-zap diode with 
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the stable on resistance value after a destructive short circuit. 

[0192] Moreover, form a base region and the 1st impurity range in coincidence, and an emitter region 
and the 2nd impurity range are formed in coincidence. A polycrystalline silicon layer is made to remain 
on the insulator layer around the 3rd opening formation schedule field on the 1st impurity range at the 
same time it carries out patterning of the polycrystalline silicon layer of polar zone, such as an emitter. 
While forming the 1st and 2nd electrodes at the same time it forms the base electrode which consists of 
a metal layer through a barrier metal layer In order to thin-film-ize locally the barrier metal layer which 
intervenes between the 1st electrode and the 1st impurity range, It becomes a destructive short circuit is 
easy and possible to produce the bipolar transistor of zener-zap diode and barrier metal structure with 
the stable on resistance value after a destructive short circuit instantaneous, without adding a new 
process to the conventional production process, and the rise of cost can be controlled. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st and 2nd impurity ranges which make a PN junction Zener-zap diode which has the 1st 
and 2nd electrodes connected to said 1st and 2nd impurity ranges, respectively While it is the 
semiconductor device equipped with the above and the 1st and 2nd barrier metal layers intervene, 
respectively between said 1st electrode and said 1st impurity range and between said 2nd electrode and 
said 2nd impurity range When it has the part where one [ at least ] barrier metal layer of said 1st and 2nd 
barrier metal layers was thin-film-ized locally and a predetermined reverse bias is impressed to inter- 
electrode [ said /1st and 2nd ], Current concentration arises in the part where said barrier metal layer 
was thin-film-ized locally, junction destruction occurs, and it is characterized by forming the filament 
which connects said 1st and 2nd electrodes. 

[Claim 2] The semiconductor device which the semi-conductor substrate with which said 1st and 2nd 
impurity ranges are formed in the front face is a silicon substrate in a semiconductor device according to 
claim 1, and is characterized by said 1st and 2nd electrodes consisting of aluminum or an aluminium 
alloy. 

[Claim 3] The semiconductor device characterized by loading together the bipolar transistor on the same 
semi-conductor substrate with said zener-zap diode in a semiconductor device according to claim 1. 
[Claim 4] It is the manufacture approach of a semiconductor device that the zener-zap diode and the 
bipolar transistor which have the 1st and 2nd impurity ranges which make a PN junction are loaded 
together on the same semi-conductor substrate. After forming a collector field in a semi-conductor 
substrate front face, the impurity of the 1st conductivity type is added alternatively. The 1st process 
which forms a base region in said semi-conductor substrate front face, and forms the 1st impurity range 
in said collector field front face at coincidence, respectively, The 2nd process which removes 
alternatively the insulator layer deposited all over the base, forms the 3rd opening on said collector field, 
and forms the 4th and 5th openings for the 1st and 2nd openings on said 1st impurity range on said base 
region, respectively, After depositing a polycrystalline silicon layer all over a base, while adding the 
impurity of the 1st conductivity type in said polycrystalline silicon layer of said 2nd opening The 3rd 
process which adds the impurity of the 2nd conductivity type in said polycrystalline silicon layer of said 
1st, 3rd, and 4th openings, The impurity of the 1st conductivity type in said polycrystalline silicon layer 
and the 2nd conductivity type is diffused. The 4th process which forms a collector contact field in said 
collector field front face, and forms the 2nd impurity range in said base region front face for an emitter 
region and a base contact field on said 1st impurity range front face, respectively, Carry out patterning 
of said polycrystalline silicon layer to a predetermined configuration, and said polycrystalline silicon 
layer is made to remain on said insulator layer of these perimeters at said 1st thru/or 4th opening list. 
While removing said 5th opening and said polycrystalline silicon layer on said insulator layer of this 
perimeter The 5th process which etches said 1st impurity range in said 5th opening by over-etching of 
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said polycrystalline silicon layer, and forms a crevice in said 1st impurity range front face, Patterning of 
the barrier metal layer and metal layer which carried out sequential deposition all over the base is carried 
out to a predetermined configuration. The base electrode which consists of said metal layer through said 
barrier metal layer on said the 1st thru/or said polycrystalline silicon layer of the 4th opening, The 6th 
process which forms the 1st electrode which becomes said 5th opening from said metal layer through 
said barrier metal layer about an emitter electrode, a collector electrode, and the 2nd electrode, 
respectively, The manufacture approach of the semiconductor device characterized by thin-film-izing 
locally said barrier metal layer deposited on the 1st [ in said 5th opening ] impurity range in case it **** 
and said barrier metal layer is deposited in said 6th process. 

[Claim 5] In the manufacture approach of a semiconductor device according to claim 4, patterning of 
said polycrystalline silicon layer is carried out to a predetermined configuration instead of said 5th , 
process. Said polycrystalline silicon layer is made to remain on said insulator layer of these perimeters at 
said 1st thru/or 4th opening list. The manufacture approach of the semiconductor device characterized 
by having the 5th process which said polycrystalline silicon layer is made to remain on said insulator 
layer of said 5th perimeter of opening, ancl removes said polycrystalline silicon layer of said 5th 

opening. . 
[Claim 6] In the manufacture approach of a semiconductor device according to claim 4, patterning of 
said polycrystalline silicon layer is carried out to a predetermined configuration instead of said 5th 
process. Said polycrystalline silicon layer is made to remain on said insulator layer of these perimeters at 
said 1st thru/or 4th opening list. While making said polycrystalline silicon layer remain on said insulator 
layer of said 5th perimeter of opening and removing said polycrystalline silicon layer of said 5th 
opening The manufacture approach of the semiconductor device characterized by having the 5th process 
which etches said 1st impurity range in said 5th opening by over-etching of said polycrystalline silicon 
layer, and forms a crevice in said 1st impurity range front face. 

[Claim 7] The manufacture approach of the semiconductor device characterized by replacing the 
sequence of said 4th process and said 5th process, and performing said 4th process after said 5th process 
in the manufacture approach of a semiconductor device according to claim 4 to 6. 
[Claim 8] It is the manufacture approach of a semiconductor device that the zener-zap diode and the 
bipolar transistor which have the 1st and 2nd impurity ranges which make a PN junction are loaded 
together on the same semi-conductor substrate. After forming a collector field in a semi-conductor 
substrate front face, the impurity of the 1st conductivity type is added alternatively. The 1st process 
which forms a base region in said collector field front face, and forms the 1st impurity range in said 
semi-conductor substrate front face, respectively, The 2nd process which removes alternatively the 
insulator layer deposited all over the base, forms the 1st opening on said base region, and forms the 2nd 
and 3rd openings on said 1st impurity range, respectively, The 3rd process which adds the impurity of 
the 2nd conductivity type all over said polycrystalline silicon layer after depositing a polycrystalline 
silicon layer all over a base, Carry out patterning of said polycrystalline silicon layer to a predetermined 
configuration, and said polycrystalline silicon layer is made to remain on said insulator layer of these 
perimeters at said 1st and 2nd opening lists. While removing said 3rd opening and said polycrystalline 
silicon layer on said insulator layer of this perimeter The 4th process which etches said 1st impurity 
range in said 3rd opening by over-etching of said polycrystalline silicon layer, and forms a crevice in 
said 1st impurity range front face, The 5th process which diffuses the impurity of the 2nd conductivity 
type in said polycrystalline silicon layer, forms an emitter region in said base region front face, and 
forms the 2nd impurity range in said 1st impurity range front face, respectively, The 6th process which 
removes said insulator layer alternatively, forms the 4th opening on said base region, and forms the 5th 
opening on said collector field, respectively, Patterning of the barrier metal layer and metal layer which 
carried out sequential deposition all over the base is carried out to a predetermined configuration. The 
emitter electrode and the 2nd electrode which consist of said metal layer through said barrier metal layer 
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on said polycrystalline silicon layer of said 1st and 2nd openings The 7th process which forms the 1st 
electrode, base electrode, and collector electrode which become said the 3rd thru/or 5th opening from 
said metal layer through said barrier metal layer, respectively, The manufacture approach of the 
semiconductor device characterized by thin-film-izing locally said barrier metal layer deposited on the 
1st [ in said 3rd opening ] impurity range in case it **** and said barrier metal layer is deposited in said 
7th process. 

[Claim 9] In the manufacture approach of a semiconductor device according to claim 8, patterning of 
said polycrystalline silicon layer is carried out to a predetermined configuration instead of said 4th 
process. Said polycrystalline silicon layer is made to remain on said insulator layer of these perimeters at 
said 1st and 2nd opening lists. The manufacture approach of the semiconductor device characterized by 
having the 4th process which said polycrystalline silicon layer is made to remain on said insulator layer 
of said 3rd perimeter of opening, and removes said polycrystalline silicon layer of said 3rd opening. 
[Claim 10] In the manufacture approach of a semiconductor device according to claim 8, patterning of 
said polycrystalline silicon layer is carried out to a predetermined configuration instead of said 4th 
process. Said polycrystalline silicon layer is made to remain on said insulator layer of these perimeters at 
said 1st and 2nd opening lists. While making said polycrystalline silicon layer remain on said insulator 
layer of said 3rd perimeter of opening and removing said polycrystalline silicon layer of said 3rd 
opening The manufacture approach of the semiconductor device characterized by having the 4th process 
which etches said 1st impurity range in said 3rd opening by over-etching of said polycrystalline silicon 
layer, and forms a crevice in said 1st impurity range front face. 

[Claim 1 1] It is the manufacture approach of a semiconductor device that the zener-zap diode and the 
bipolar transistor which have the 1st and 2nd impurity ranges which make a PN junction are loaded 
together on the same semi-conductor substrate. After forming a collector field in a semi-conductor 
substrate front face, the impurity of the 1st conductivity type is added alternatively. The 1st process 
which forms a base region in said collector field front face, and forms the 1st impurity range in said 
semi-conductor substrate front face, respectively, The 2nd process which removes alternatively the 
insulator layer deposited all over the base, forms the 1 st opening on said base region, and forms the 2nd 
opening on said 1st impurity range, respectively, The 3rd process which adds the impurity of the 2nd 
conductivity type all over said polycrystalline silicon layer after depositing a polycrystalline silicon 
layer all over a base, The 4th process which diffuses the impurity of the 2nd conductivity type in said 
polycrystalline silicon layer, formis an emitter region in said base region front face, and forms the 2nd 
impurity range in said 1st impurity range front face, respectively, Carry out patterning of said 
polycrystalline silicon layer to a predetermined configuration, and said polycrystalline silicon layer is 
made to remain on said insulator layer of these perimeters at said 1st and 2nd opening lists. The 5th 
process which makes said polycrystalline silicon layer remain on said insulator layer of the 3rd 
perimeter of an opening formation schedule field on said 1st impurity range, The 6th process which 
removes said insulator layer alternatively, forms the 4th opening on said base region, and forms the 5th 
opening for the 3rd opening on said collector field on said 1 st impurity range, respectively, Patterning of 
the barrier metal layer and metal layer which carried out sequential deposition all over the base is carried 
out to a predetermined configuration. The emitter electrode and the 2nd electrode which consist of said 
metal layer through said barrier metal layer on said polycrystalline silicon layer of said 1st and 2nd 
openings The 7th process which forms the 1st electrode, base electrode, and collector electrode which 
become said the 3rd thru/or 5th opening from said metal layer through said barrier metal layer, 
respectively, The manufacture approach of the semiconductor device characterized by thin-film-izing 
locally said barrier metal layer deposited on the 1st [ in said 3rd opening ] impurity range in case it **** 
and said barrier metal layer is deposited in said 7th process. 

[Claim 12] The manufacture approach of the semiconductor device characterized by replacing the 
sequence of said 4th process and said 5th process, and performing said 4th process after said 5th process 
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in the manufacture approach of a semiconductor device according to claim 11. 



[Translation done.] 
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